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“Previously, as a dentist in a Community Health Centre (CHC) in the
Central Java area, I noticed in my work in the School Based Dental
Programme (SBDP) a never-ending and even increasing prevalence of
caries lesions in many of the children I treated. This was contrary to
my hopes and expectations that caries was declining, which is
regularly claimed and reported. My observations, for instance, were
not in line with the 2020 target of the Indonesian government to
achieve a DMFT of 1 in twelve-year-old children. It made me curious
about the possible reasons for the increasing prevalence of caries. As
a staff member of the dental school of the Gadjah Mada University in
Yogyakarta, I undertook this project to identify possible reasons for
the increasing prevalence of dental caries and to find possible
improvements to treatment and prevention.
The focus of the project became the SBDP, as this programme is
aimed at all children in primary schools and is therefore the largest
single provider of oral health care. The children involved in the study
were twelve years old, which is used worldwide as the yardstick for
measuring caries prevalence. At this age, the permanent dentition is
largely present, as widely reported in international studies. This
dissertation first provides an overview of the healthcare system, with
an emphasis on Community Health Centers and the School-Based
Dental Programme as parts of the Indonesian healthcare system.
Then the oral health issue which led to this study is discussed,
resulting in the actual research questions, followed by an outline of
this thesis.”
The Indonesian Healthcare system in general
The Indonesian healthcare system is characterized by a
mixture of public and private providers, for both organization and
financing. The central government provides the basis for healthcare,
which is laid out in the Indonesian Health Act No. 36/2009. This law
regulates the objectives of healthcare ; securing the highest possible
level of health for the community. The law emphasizes specific
aspects of health, such as the health of mothers, infants, children,
adolescents, the elderly and the disabled, mental health,
communicable and non-communicable diseases. The law also
regulates the government’s responsibility to provide healthcare and
the accessibility of healthcare for every citizen. Therefore, private
and public provision of care is found at every level of the healthcare
system (Table 1). The public health sector plays an important role in
the healthcare system because it is the benchmark for efforts in the
health sector. The government prioritizes and funds specific
programmes, such as mother and child care, and infectious disease
control. However, there is free choice between private and public
facilities.
Table 1. Three levels of healthcare in Indonesia













Central and provincial government and local authorities
(District Health offices) have to ensure the availability of personnel,
service facilities, equipment and medicine in order to provide public
health services that are safe and of high quality.1 To maintain the
availability of resources, publicly provided health services are
financed by a mix of public funds and user fees, which are kept at an
affordable level for all people.2 This is for instance the case with
dental care in the dental clinics of Community Health Centers (CHCs).
Price setting and quality control are not regulated in private care.3
The healthcare system has been decentralized since 2004, making
provincial and district authorities responsible for the implementation
of health policies and the distribution of public funds.4 The system is
still developing, resulting in large differences between wealthy and
poor districts and sub-districts. However, a complete overview of
healthcare in Indonesia is difficult to provide because of the
shortcomings in the registration of healthcare activities, financing
etc.
A major effort that could also affect oral healthcare is the
introduction of National Health Security (NHS) as part of the National
Social Security System, which will ensure that all Indonesians receive
free healthcare delivered in CHCs, public hospitals and contracted
private health providers. The government will contribute largely by
paying the premiums for the poorest. The introduction started in
January 2014 and should be completed in 2019. At its first stage of
implementation (in 2014) the system will cover the lowest income
group, government officials and people already covered for health
care costs by some state-owned insurance companies. After full
implementation in 2019, all Indonesian citizens are intended to be
covered by the system.5
Indonesian healthcare has expanded greatly in recent years.
The improvements in healthcare are impressive, for instance in
reduced infant mortality and increased life expectancy. However,
healthcare expenditure in general is lower (2.1% of Gross Domestic
Product (GDP), USD 91 per capita in 2008) than in neighbouring
countries.6 In comparison, in the Netherlands, 9.9% of GDP in 2008
was spent on healthcare with USD 4233 per capita. Generally,
previous data has shown that around 35 percent of total health
funding comes from government sources, while around 64 percent is
private, 7as shown in Figure 1.
Source: WHO 7
Figure 1. Indonesia’s health funding by source of financing
Community Health Centers in Indonesia
In the last thirty years, the government has expanded public
healthcare across the country by developing a system of health
centers.8 Community Health Centers (CHCs) provide important public
health services as the largest network of primary care providers in
Indonesia. Virtually all Indonesians have access to this network of
8000 Community Health Centers and 22,200 Community Health sub-
Centers and some 5,800 mobile health clinics.9 According to Ministry
of Health Decree No.128/2004, the catchment area of a CHC is
determined on the basis of a sub-district, taking into account
population density, sub-district area extent and infrastructure such
as transportation. Therefore, it is possible that there is more than
one CHC in a sub-district. Ideally, a CHC serves around 23,000
people, within a catchment area of 242 km2.
According to the CHC manual, primary care provided by a
CHC can be distinguished into two kinds. First, mandatory activities
consisting of six programmes (1) health promotion, (2)
environmental health, (3) prevention and eradication of
communicable diseases, (4) family and reproductive health, (5)
improvement of community nutrition, and (6) general practitioner
care. Second, the extended activities required for specific health
problems in a CHC’s catchment area and determined by the CHC’s
resources (political, technical and financial). The resources available
for a programme will be decisive for the extent and the nature of the
programme. Possible extended programmes include school health,
physical exercise, community service, health at work, mental
healthcare, eye healthcare, elderly care, and supervision of
traditional medicine. CHC works under the jurisdiction of district
authorities who set policies for care (e.g. regarding extended
programmes) but also part of the budgets. This means a constant
process of planning and evaluation resulting in bureaucracy and an
overhead of paperwork and negotiations on the cost of programmes.
Because of underfunding (at national and district levels), a
discrepancy between the population’s needs and the CHCs’ ability to
provide services is apparent. This can result in major problems, for
instance in the provision of oral health services as part of extended
CHC activities. Differences between CHCs from different districts
arise because of a lack of standardization of policies and differences
in economic circumstances.10
According to the national CHC manual, a dental clinic in CHC
is headed by a dentist who is responsible for coordinating and
running the oral health programme both within the dental clinic and
outside it, for instance through the school-based dental programme.
Clinical services are provided by way of emergency, preventive and
basic dental services. Dental nurses assist dentists as chair-side
assistants in the clinics, and also in running oral health promotion
programmes, including the SBDP. Dental nurses are trained and
legally allowed to perform a range of preventive and curative
services, such as scaling, fissure sealing and application of fluoride
gel and varnish, as well as simple extractions (infiltration anaesthesia
is allowed)  and fillings, for instance by Atraumatic Restorative
Treatment (ART). Dental nurses work on the instructions (diagnosis
and indication for treatment) of a dentist.
It appears from an analysis by the Indonesian Dental
Association that the numbers of dentists and dental nurses in
Indonesia are insufficient and most of them are concentrated in
cities.11 This shortage of dentists also affects the CHCs, with a
country wide average ratio of 0.7 dentist per CHC ; some dental
clinics do not even have a dentist.12 Where there is no dentist
available, dental nurses are providing limited mostly preventive
services through the dental clinics and external programmes. The
number of private practices, however, is growing, as since 2001
dentists are no longer obliged to work in government service,
including CHCs, after their graduation. Consequently, the human
resources available for CHC dental clinics will probably decline.
Although there are no data available about the distribution of public
(CHC) and private dental clinics, it can be estimated that most oral
healthcare in rural and remote areas is provided by CHC dental
clinics despite a shortage of dentists.11
With the introduction of the National Health Security (NHS),
the CHCs will be designated as gate keepers for primary care, not
only providing curative care but also health promotion, preventive
and rehabilitative care. Accordingly, central and district governments
have great responsibility for developing CHCs both in terms of
quantity and quality. However, since the NHS emphasizes personal
care, community programmes such as the SBDP may struggle due to
a lack of government resources.
The School-Based Dental Programme and children’s oral health
For many years, dental care for children in primary schools in
Indonesia has been provided through a national School-Based Dental
Programme (SBDP). The SBDP is delivered as a part of a national
strategy for school health by Community Health Centers (CHCs)
regulated by a Ministry of Health manual. The objectives of the SBDP
are (1) improving the dental health of school children through
promotion and prevention, (2) training and supporting self-care such
as good oral hygiene, and (3) curative treatment. Its main activities
are (1) screening individual children in school for oral diseases, (2)
providing oral health education including oral hygiene instruction in
school, (3) training teachers to teach oral health matters, and (4)
curative treatment in CHC dental clinics upon referral. The SBDP is
run by teams of dentists and dental nurses as part of their role in a
CHC dental clinic. The SBDP requires the support of teachers and
parents. Cooperation with the school principal is necessary because
SBDP activities are conducted during school hours and have to be
scheduled at the beginning of the school year.
Figure 2. SBDP activities in school
Oral health in Indonesia
Like anywhere else in the world, the most prevalent chronic
dental disease in children in Indonesia is caries.13 In the last century,
however, there has been a fall in caries incidence in economically
privileged (mostly Western) countries (Figure 3).14 In the
Netherlands, for instance, DMFT in twelve-year-old children fell from
an average 5.3-6.6 in 1975 to less than 2 in 1990, with nearly half
having caries-free permanent dentition.15 At the same time, an
increase in caries has appeared in countries with developing
economies.16 There is evidence that this increase is still ongoing to
some extent. An increase in DMFT has been observed in the South
East Asian Region (SEARO) of the World Health Organization. In
Indonesia (part of the SEARO), DMFT in twelve-year-old children
increased from DMFT=0.7 in the 1970s, to 2.3 in the 1980s, and 2.7
in the 1990s.17 This presents a problem of concern for public health
and a challenge to stop this development.
Source : Petersen PE.14
Figure 3. Dental caries trends in 12-year-old children from 1980-2002
The most recent national dental survey in Indonesia (2007)
showed that the caries status of the population can be categorized
as high.13However, this can be attributed to a complex set of factors
related to developing economies, such as the adoption of food
habits high in refined carbohydrates.18 Health behaviour, such as
regular tooth brushing, is rare among children in low-income
countries, however.19 A number of factors could hamper the
provision of dental care (such as through the SBDP), including
insufficient infrastructure and a lack of financial means.20 These
factors could explain both a general increase in caries and the
differences between provinces in Indonesia.
Oral health in Yogyakarta
This study focuses on Yogyakarta Province (Figure 4).
Yogyakarta Province is situated on the island of Java. Yogyakarta
Province consists of four districts and one municipality. The capital of
Yogyakarta Province is Yogyakarta municipality, which has the
highest population density in the province (Table 2).21 The latest
national epidemiological survey in 2007 found the emergence of high
caries incidence in people aged ≥12 years (DMFT=6.5) in Yogyakarta
Province, compared with an average incidence of 4.8 for all of Java
and 4.9 for all of Indonesia. 13 The caries incidence was higher than
that of Thailand (DMFT=3.7) and India (DMFT=3.9), which have
comparable characteristics as developing countries. 22
Figure 4. Java island Indonesia
Based on a 2010 report by the Indonesian Central Agency of
Statistics (BPS),23 Yogyakarta Province is the province with the
highest income and expenditure per capita in Java. Facilities (quality
of education, healthcare and welfare facilities) for the population of
Yogyakarta are also considered as being one of the best in the island
of Java. However, there is an economic gulf between the rich and the
poor. As BPS data reveal that the Gini ratio (a statistical measure of
the income distribution of a nation’s residents as a measure of
economic inequality) in Yogyakarta is the highest of all provinces in
Java, meaning it has the greatest economic inequality. 24 This fact is
interesting since a study by Patussi et al. showed that the prevalence
and severity of dental caries is higher in areas with higher income
inequality.24
Table 2. Structure of Yogyakarta Province
City/District Population Area in km2
Kulon Progo District 390,207 586.27
Bantul District 921,263 506.85
Gunung Kidul District 677,998 1,485.36
Sleman District 1,107,304 574.82
Yogyakarta City 390,553 32.50
Source : BPS Yogyakarta21
All  CHCs in Yogyakarta Province run a dental clinic and a
SBDP managed by dentists.25 SBDP is aimed at all schoolchildren, and
therefore this programme can be considered the largest dental care
provider to schoolchildren. The SBDP is aimed at improving the oral
health of children. However, national survey results found a high
DMFT index in Yogyakarta Province.13 The implications of increasing
caries are serious; it is reported that dental caries is an important
cause of disability.26,27 These findings call for improvement in the
performance of the SBDP in Yogyakarta, which seems possible given
its position as a national health scheme and a well-established
organization, and the implementation of the NHS could act as an
important support for the utilization of CHC dental services. The still
developing healthcare system in general, and its general
underfunding, make it essential for the available resources to be
used optimally, rather than aim to increase those resources.
Objectives for oral healthcare
The possible shortcomings of oral healthcare for children
have been described in the preceding sections in terms of caries
experience as a sign of physical damage to teeth (DMFT). Health,
however, is understood more broadly. The World Health
Organization (1948) and The Indonesia Health Act (Act No. 36/2009)
describe health as a state of physical, mental, spiritual and social
wellbeing. Dentistry today applies to a concept which portrays
health as a part of everyday living, an essential dimension of the
quality of people’s lives.28 Therefore, including information on Oral
Health-Related Quality of Life (OHRQoL) in developing oral health
programmes seems sensible as it provides information on the impact
of oral disorders and the perceived need for dental care. 29 In 2003
the World Dental Federation (FDI), the World Health Organization
(WHO) and the International Association for Dental research (IADR)
proposed global oral health goals for the year 2020, one of which is
the improvement of OHRQoL or the minimizing of the impact of oral
disease on the physical, psychological and social aspects of life as an
outcome of dental services intervention. 30 Recently, studies have
been conducted to develop models using OHRQoL to encourage
behavioural aspects of treatment, supporting a health-orientated
rather than disease recovery approach, and promoting the adoption
of preventive behaviour.28 It is thus a challenge for Indonesia to
implement that intervention strategy to reduce caries in children
through the SBDP by applying the concept of health need. The health
need of people can be defined as their ability to benefit in some way
from healthcare, which depends on the number of individuals
affected by a condition and the effectiveness of the health services
available to deal with it.31
Given the problem of a high prevalence of caries and the
possible role of the SBDP, the objectives of this thesis are:
1. To assess the performance of the SBDP and possible
differences between CHCs in implementing it.
2. To assess the results of SBDP performance in terms of clinical
outcomes and OHRQoL, considering socioeconomic factors.
3. To explore the use of strategies to plan SBDP, considering
both clinical and broader health objectives.
4. To identify possible strategies for cost-effective oral
healthcare for children.
Outline of the thesis
The research question for the first study (Chapter2) concerned
the possible barriers or constraints on work processes which could
affect SBDP caries control performance. This study aimed to explore
the main constraints within four categories: resources and logistics,
action plans, achievement of targets, and monitoring and evaluation.
The study is qualitative as it is based on data from yearly reports
from a number of CHCs. These data concern the requirements set in
the SBDP manual. Constraints are identified by comparing the
reports and the manual. Dentists and dental nurses were also
interviewed. The constraints identified in this chapter can constitute
a basis for improving the SBDP quality.
Chapter 3 describes a quantitative study regarding the
effectiveness of the SBDP in controlling caries. The research question
concerned the relationship between the SBDP performance and
caries incidence in children aged twelve in Yogyakarta Province,
taking into account influencing factors (sociodemographic factors
and behaviour). The outcome of this study is considered an
indication of the clinical effectiveness of the SBDP in controlling
caries, which could impact on the policy recommendations for the
SBDP.
The third study (Chapter 4) is intended to answer the research
questions on the association between SBDP performance and
OHRQoL in primary school children while considering the influence
of untreated caries and sociodemographic factors. The results
provide a broader understanding of the effectiveness of SBDP in
terms of quality of life.
Chapter 5 initially tests an approach to planning oral
healthcare considering both clinical needs and subjective OHRQoL
needs, called the Sociodental Risk Group approach (SRG). This
approach could help to differentiate dental care needs that can be
met cost-effectively. Variables on children’s sociodemographic
backgrounds were analysed for the resulting groups to provide an
understanding of each group’s psychosocial context.
Chapter 6 offers recommendations for the organization and
content of care within the SBDP. The findings from the preceding
chapters were taken as the basis, especially the SRG-approach.  An
overview is provided of possible strategies and their scientific under
pinnings.
The research findings and their implications are summarized
and discussed in Chapter 7, the general discussion. Here,
methodological considerations about the thesis are presented and
suggestions made for future research. A summary of this dissertation
is provided in english, dutch and bahasa.
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CHAPTER 2
Constraints On the Performance of the School-Based
Dental Programme in Yogyakarta Province Indonesia:
a Qualitative Study
Amalia R, Widyanti N, Groothoff JW, Schaub RMH.
Constraints Onthe Performance Ofthe School-Based Dental Programme In
Yogyakarta Province Indonesia: a Qualitative Study. Dental Journal 2011 ; 44
(2) : 93-100.
Abstract
Background: A high prevalence of caries at ages >12 in Yogyakarta
province,  raises the question of the effectiveness of the school-
based dental programme (SBDP) which, as a national oral health
programme in schools, is organized by community health centers
(CHCs).
Purpose :The aim of this study is to explore the possible constraints
on work processes which might affect the performance of SBDPs in
controlling caries.
Methods: In-depth interviews were conducted in twelve CHCs,
covering all five districts both in urban and rural areas. Subjects were
41 dentists and dental nurses working in these CHCs. The interviews
were structured according to the following themes: 1) resources and
logistics, 2) programme planning, 3) target achievement, 4)
monitoring and evaluation, and 5) suggestions for possible
improvements. The data were analyzed using content analysis.
Results: The main constraints identified were limited resources and
inflexible regulations for resource allocation in the CHC, and
inadequate programme planning and programme evaluation.
Inadequate participation of parents was also identified. Another
constraint is that policy at the district level orientates oral health
towards curative intervention rather than prevention. Suggestions
from interviewees include encouraging a policy for oral health, task
delegation, a funding programme using school health insurance, and
a reorientation towards prevention.
Conclusions: The weakness of management processes and the
unsupported policy of the SBDP at the local level result in a lack of
effectiveness. The constraints identified and suggestions for
improvements could constitute a basis for improving programme
quality.
Introduction
Over the years, the caries experience index (Decay Missing
Filling Teeth (DMFT)) of 12-year-old Indonesian children increased
from DMFT=0.7 in the 1970s, to 2.3 in the 1980s, and 2.7 in the
1990s.1 From a national epidemiological survey in 2007, it appears
that Yogyakarta province, situated on the island of Java, had a high
caries experience on aged ≥12 years (DMFT=6.5), compared with an
average experience for all Java (DMFT=4.8) and for all Indonesia
(DMFT=4.9).2 The caries experience was higher than that of Thailand
(DMFT=3.7) and India (DMFT=3.9) which have comparable
characteristics of developing countries.3 These data show that in
Indonesia, and in Yogyakarta in particular, it is very difficult to
control the progression of caries.
The high rate of caries prevalence was unsatisfactory finding
related to the national effort of school health. In Indonesia, children
are expected to benefit from the school-based dental programme
(SBDP), a national oral health programme aimed at prevention and
promotion which has been a part of national school health policies.
This programme is organized by community health centers (CHCs)
which play an important role in the national health programme by
delivering comprehensive and integrated health services to the
community under the authorization of the District Health Office
(DHO). The organization and operation of the school-based dental
programme is regulated by the Ministry of Health of Indonesia,
which has published a manual on it.4 Dental staff (dentists and dental
nurses) working in CHCs are responsible for the implementation of
the SBDP, together with other tasks in the dental clinic or serving in
the community. In the SBDP, a dentist is in charge of programme
management, while dental nurses help with the implementation of
the programme, for instance, by recording, reporting, and carrying
out the programme in schools. In practice, dentists and dental nurses
work closely together in implementing the programme.
According to the manual, the activities in SBDP including
training teachers in matters of oral health, oral health screening
followed by oral health education in the classroom, practice tooth
brushing in school and complete treatment upon referral to the CHC.
Within the SBDP, screening and dental health education is free of
charge, but treatment in a CHC dental clinic upon referral is charged
for. The charges vary depending on district policy.
The increasing caries rate of children raises the question of
whether the SBDP is adequate in controlling caries. This assumption
has been strengthened by unpublished reports of CHCs in Yogyakarta
province showing that the SBDPs often fail to achieve their
operational targets. It is well known that in developing countries the
insufficient infrastructure and lack of financial means are major
problems in the provision of health programmes for the community.5
This sort of information is rather broad, while to improve the
performance of programmes like the SBDP there is a need to look
deeper within the programme. Therefore, the research question of
this study what is possible constraint imposed on the work processes
which might affect the performance of SBDPs in controlling caries.
This study aimed at exploring the major factors of constraints in four
categories: resources and logistics; action plans; achievement of
targets; monitoring and evaluation.
Materials and methods
The study was carried out as a part of evaluation study on
school-based dental programme in 2009-2010 in Yogyakarta
province, located on the island of Java. It is the second smallest
province in Indonesia and has a high population density; 3.5 million
people in an area of 3185.8 km2.6 Yogyakarta province consists of
five districts: Sleman, Gunung Kidul, Bantul, Kulon Progo, and
Yogyakarta City, which together have 117 CHCs, each of which must
run a SBDP.7 A qualitative study was conducted using in-depth
interviews such as those used previously to gain a more in-depth
insight of the subjects under study.8
Sampling technique was non probabilistic-which is called
purposive sampling. This technique was chosen on the assumption
that the investigator wants to discover, understand and gain
insightand therefore must select a sample from which the most can
be learned.9 First step, the CHCs were grouped on the basis of rural
and urban area. The distinction between urban and rural areas was
determined at first because of the socioeconomic differences
between the areas, which may affect the work processes variation
and differentiation of the subjects under study.10 Second step, the
CHCs were selected on the basis of target sample criteria. Dental
professionals (dentists and dental nurses) were chosen as target
sample because of their experience and competence in the work
processes of SBDP. The criterion of selection was dentist or dental
nurse who runs SBDP in the same CHC at least five-years to ensure
that each participant understood the work processes of the
programme. Other consideration on the selection of CHCs was the
availability of yearly reports and activity records from the last two
years. Size of the sample was considered finalized at the point of
saturation.11 This is the point at which no new concepts emerge from
reviewing of successive data from a theoretically sensitive sample of
participants. Finally, twelve CHCs which responded and matched
with the criteria were then included in this study (2 CHCs from Kulon
Progo, 2 CHCs from Yogyakarta city, 2 CHCs from Sleman and 3 CHCs
from Gunung Kidul and 3 CHCs from Bantul).
Yearly reports and activity records from these twelve CHCs were
reviewed in terms of work processes and possible constraints in
programme implementation. The review of the CHCs’ reports was
based on the four categories of procedures from the SBDP manual:
resources and logistics, including human resources, budget,
materials, and facilities; action plans, including a situational analysis
of the area based on epidemiological data, problem formulation,
problem solutions, and resources distribution; achievement of
targets; and  monitoring and evaluation. Issues emerging from these
four themes became the basis for the in-depth interviews aimed at
eliciting explanations for problems in the execution of the SBDP in
each CHC. Specifically, potential solutions suggested by respondents
were also discussed in the interview.
In developing guidelines for conducting the in-depth
interview, Kvale’s principles were employed to keep the original
vision of the study. The purpose of the interviews, the questioning
technique, and the strategy for data analysis were determined in
advance.12 The interviews took place in each CHC. The data from
each interviewee were handled separately. The interviews were
semi-structured, but open discussion was encouraged. In each
session of the interview, the interviewer (RA) began with an
introduction, encouraged discussion, avoided being placed in the
role of expert, and made a summary. The interview lasted between
90 and 150 minutes. An audio recorder was used in each session to
preserve the actual words spoken. An assistant was present to help
with recording and data handling during the interview. Data were
kept confidential after analysis.
A verbatim transcript was produced of each interview,
reflecting the session and using the participants’ own words which
were then analyzed by manual thematic analysis. Thematic analysis
is a research method for the interpretation which pays attention to
the qualitative aspects of the material analysed through the
systematic classification process of coding and identifying themes
and patterns emerging from the transcribed text.13 The analysis
followed the theory of Fereday et al.14 The first step in the data
analysis was reading all data repeatedly to achieve immersion and
obtain a sense of the whole. After this, data were read word-by-
word, adding codes to develop typologies that would capture the key
thoughts or concepts under study. Each relevant expression was
classified and coded for every aspect of the limitations in SBDP
performance presented. Emphasis was put on elucidating areas of
thematic importance and exploring major constraints in the work
processes of the SBDP as perceived by dental staff. Codes then were
sorted into categories based on relationships between the different
codes. Comparable explanations were combined under a single code.
To improve reliability, these coded findings were then discussed with
the research team in order to arrive at consensus on
interpretation.15
Written permission from all participants was obtained prior
to the start of the interview. Ethical approval was obtained from the
Ethical Committee of the Faculty of Dentistry, Gadjah Mada
University, Yogyakarta, Indonesia. Permission for the study was
granted by various government offices both on the district and the
provincial level.
Results
Among 41 respondents, 16 were dentists and 25 were dental
nurses. Subjects were 17 percent male and 83 percent female.
Average work experience was 10 years for dentists and 13 years for
dental nurses. Number of dentists and its working experience in each
district is in table 1.
Four categories, each related to sub categories were generated
in the analytical process, which is presented in table 2. In general,
dentists and dental nurses face similar problems, which imply on the
consequences that there is no specific condition that could be
determined as a basis for differentiation per district. Barriers of
programme implementation in rural area were complicated by the
socioeconomic condition including poverty, distance and lack of
transportation which affect on access to health care.
Generally speaking, the respondents noted that the number
of dentists and dental nurses did meet the national standard. The
tasks of providing treatment in the CHC dental clinic, together with
community activities like the SBDP, were hard to manage. The
respondents indicated shortages in the budget to run the
programme. One dentist explained that the limitations of the budget
made some activities hard to carry out, for instance, training
Table 1. Respondents characteristics
Districts Average work experience (in year)
Dental nurse Dentist
Bantul 10.9 7.2
Kulon Progo 18 19.5
Sleman 10.5 11
Yogyakarta City 16.7 6
Gunung kidul 7.8 11
teachers about dental health, and conducting meetings to foster
cooperation with the education office or the parents. The budget
available for the programme was only sufficient for administrative
purposes such as paper or book procurement for recording these
activities. They also indicated their limited ability to manage the
resources at the CHC level, because decisions over resource
allocation per CHC programme came from the District Health Office
(DHO). The regulation of resources was strict, which made it
impossible to use excess funds from other CHC health programmes
for the SBDP. The interviews showed a sense that dentists and dental
nurses were dissatisfied with the resources available and desired
procedures to make flexible allocation between programmes
possible.
The respondents indicated the material support provided in
the CHC’s dental clinic for dental care was mostly for curative
treatment while the materials for prevention were scarce. This led to
curative-oriented treatment, while preventive treatment for caries
such as fissure sealant or topical application was neglected. One
dental nurse related the problems providing prevention treatment to
that of resources as follows:
“I understand that efforts in controlling caries will be effective
if we provide preventive care like fissure sealant or topical
application for those who are not affected or just have an initial
lesion. But for years… even since I began work here for the first
time… eight years ago… it was absent. If the materials are
missing, we cannot offer this treatment to children. Our focus
now is on clinical treatment or acute problems.”
Dentists and dental nurses agreed that unfamiliarity with the
SBDP manual made them produce a plan of action (POA) in their own
format. Their POA usually only consisted of the number of schools to
be served and a time schedule instead of a complete planning
programme based on a situational analysis of the area that was, in
turn, based on epidemiological data, problem formulation, problem
solutions, and resources distribution. They also mentioned a lack of
skills and knowledge regarding programme management as being a
constraint. There had been no training in public health, especially
dental public health, before they started work in the community
health centers, which was a constraint on developing a successful
planning for the programme. One dentist phrased it as follows:
“…after starting to work in the CHC, we have had to manage
the programme without any training first. It was hard because
we knew little about SBDP management or organization. The
last SBDP manual was published more than 10 years ago and
the book was nowhere to be found…”
A dental nurse mentioned that, although they had the task of
undertaking an epidemiological survey, they seldom did so, since
existing data were only barely taken into consideration in the
planning of the programme. A schedule for screening and referral
was considered sufficient for running the programme. One dental
nurse mentioned that other health programmes had a higher priority
than dental health. This was reflected in meetings held to discuss the
programme planning of every unit in the CHC. Time allotted for
discussing the dental programme was limited, since other health
programmes were considered more urgent. Therefore, this situation
led to difficulties in communicating effective plans.
“There are many health programmes that must be prioritized,
such as dengue, tuberculosis, nutrition, and maternity.
Discussing programme planning in CHCs sometimes consumes a
lot of time and we do not feel comfortable in speaking up for
the school-based dental programme. Dental disease never
causes death, does it?”
Table 2. Perceptions of dental staff regarding constraints in the
school-based dental programme
Themes Major Issues
Resources and logistics  Shortage of dental staff
comparing with burden task
 Insufficient programme
budget
 Scarce material for prevention
 Strict regulation in resource
allocation
Programme planning  Unfamiliar procedure
 Deficient training in
programme management
 Low priority for dental health
in the CHC level
 Limited use of epidemiological
survey
Target achievement  Limited time to go to schools
 Poor links to parents
 Unclear financing scheme on
referral
 Policy curatively oriented
 Unclear target on dental




Monitoring and evaluation  Ineffective means for
evaluation at CHC level
 Less feedback from DHO
 Lack of integrated information
system
Participants from disadvantaged locations mentioned poverty
and difficulties with transportation as constraints for compliance
with referral after screening. Another constraint in the achievement
of targets was the role of parents. They play an important role in the
SBDP, because the results of the screening are collected by the
teacher and handed over to the parents. One dental nurse from a
rural area explained that parent committees rarely discussed the
school health programme, since they considered this a task for the
CHC.
“Only a few parents who live near the CHC or have enough
money will bring their children to the CHC. Yes, we do the
screening, but without parents’ participation ; that is a
problem. I was once involved in the parents’ committee
discussion, but they care more about computers or books than
oral health. They considered it a CHC’s task.”
Another important constraint expressed by a dentist was the
limited time for visiting schools, since they have a large number of
patients in the dental clinic to treat and also have tasks in other
programmes such as the mother and toddler programme. Time
constraints also have an impact on dental personnel doing
administrative work such as baseline surveys, reporting, and
recording. One dental nurse said that the standard form for dental
screening provided by the Ministry of Health was complex and took
time to complete. Therefore, they recorded only children with
positive screening, generally for caries disease and prolonged
primary teeth retention, who were then given a referral letter.
“I cannot leave the clinic easily because many patients come
every day. Therefore, I have a dedicated time just for
screening at least once a year. This CHC has to serve more
than twenty schools. We also have to run community
programmes in more than 30 villages. The clinic would be
closed then and people would complain.” – Dentist
“‘The form is complex. It includes many oral malfunctions and
malformations. When I visit schools, I have to serve about 200
children in each school. I also have to deliver dental health
education after screening – when can I do the recording? I
cannot do everything at once.” – Dental nurse
Respondents mentioned that the data required for the annual
reports mostly concerned curative interventions such as filling and
extracting on referral, which discouraged preventive efforts in the
SBDP. One dentist mentioned that the format of the annual reports
also did not require comparison of programme outcomes with those
of the previous year, explaining why the CHCs lacked progress
reports:
“The school-based dental programme was always interpreted
as a screening, filling, and extracting programme. That is
because the report to the DHO only asked for that. If we do
screening at least once a year, the programme is considered
done. We don’t have the burden of considering changes to
status or behavior.”
Respondents claimed that the lack of a specific department
with responsibility for oral health after the decentralization of health
services in 2001 was a constraint on SBDP monitoring and
evaluation. No attention was paid to oral health, resulting in
ineffective monitoring and evaluation. One dentist stressed that
developing a clear blueprint for the roles and responsibilities of the
oral health sector might help improve services. A lack of any formal
approval by the DHO discouraged improvement of the programmes.
Another dentist highlighted the absence of an integrated
information system in the District Health Office as a crucial factor in
the evaluation system, because referred children could also be
treated in private practice.
“‘The District Health Office never requests anything from this
programme. It has never been evaluated and never
monitored. Even if the coverage of the programme were zero,
they would not bother. We want the District Health Office to
reorganize the programme.” – Dentist
“The lack of an integrated information system in the District
Health Office makes us difficult to track the status of children
after getting referral letter. It is because children could also
get care from private practice. If the system exist then we will
know how many children get referral treatment outside the
CHC.” – Dentist
Then, some respondents shared ideas for improving the target
achievement of the programme. A dentist who was not able to carry
out programme activities routinely in all schools mentioned the
possibility of delegating some tasks to school teachers, for instance,
demonstrating tooth-brushing, administering simple medication, and
identifying and referring children with oral problems to the CHC.
Another respondent stated that the CHC had previously
circumvented the referral barrier by administering treatment – such
as extraction of persistent deciduous teeth, ART fillings, and
medication for dental pain – in schools directly after screening. This
strategy was no longer possible, because the government had
launched new regulations on medical practice in 2004 which forbade
all medical services outside formal health facilities. A dental nurse in
an urban area mentioned a school health insurance plan which
improved referral compliance. It increased the willingness of parents
to send their children for dental treatment to a CHC:
“There are many parents who don’t really care about dental
health. Most parents of low socioeconomic status objected
to paying for the treatment. However, since all schools in our
catchment area manage school health insurance, referral
compliance here is actually quite high. This system really
works in overcoming that problem.”
In the interview, a majority of the respondents expressed
positive opinions about prevention. They did not consider filling and
extracting to be caries-preventing activities. Respondents also
agreed that prevention yields a sustained improvement in the oral
health status of children and minimizes the risk of dental problems in
the future. The respondents also expressed the fact that delivering
preventive services to children was preferable. One dentist
expressed this as follows:
“Children will get more lasting benefit if the target to be
achieved applies the principle of real prevention rather than
just filling and extracting. It’s like waiting for the disease to
come and then fixing it. The classic problem is resources and
facilities. We have no choice because no preventive
treatment is available in the CHC, so we cannot refer
children for prevention. Reorientation towards prevention
should be started, and we really support it.”
The respondents agree that an emphasis on prevention
would be a challenge for the SBDP, since the existing policy is
curative oriented. Most respondents highlighted the role of the
District Health Office in influencing their activities in terms of
delivering health services. They agreed that the DHO should begin a
reorientation of services towards prevention, and provide adequate
resources and facilities.
Discussion
This study has provided some information about the
constraints on the work process of the SBDP as experienced by
dental staff. It has revealed that dental staff in CHCs face difficulties
in implementing the programme. Significant constraints were
identified in each of the four categories: resources and logistics,
programme planning, target achievement, and monitoring and
evaluation. The constraints found were limited resources and
inflexible regulation of resource allocation in the CHC. Inadequate
programme planning and programme evaluation is a weakness in the
management process. This situation is made worse because of the
limited time for visiting schools and low parental cooperation.
Despite the national guidelines and the SBDP manual, the policy at
the district level orientates dental health towards more curative
intervention rather than prevention. Suggestions were made
regarding task delegation, improving procedures for small curative
interventions in schools, funding programmes through school health
insurance, and reorientation towards preventive treatment in the
schools.
Concerning resources, dentists and dental nurses face
pressures in terms of time allocation in balancing their obligations to
treat patients in the clinic and their task of serving out in the
community. Therefore, it appears that in practice, human resources
in the oral health sector are insufficient despite the fact that the
number of dentists and dental nurses are theoretically in compliance
with the standard. Moreover, there is an insufficient budget to
finance the programme completely. An inadequate workforce
together with a lack of resources is also recognized in other public
health programmes as a classic problem in developing countries.16
However, this finding indicates the need to reassess the resource
allocation for the oral health sector, adjusted to the actual need to
develop a successful programme.
Poor programme planning is identified as a constraint on
the work process. The majority of respondents agreed that the skills
for analyzing and planning SBDP activities were limited. This could be
what leads dentists to continue to implement the programme
without considering what is actually needed to deal with current
children’s dental health problems. This is in line with a study in
developing countries suggesting that effective public health
programmes need skills in analysis and planning .17 Setting a
practical, feasible, and evidence-based plan has to be based on
objective information about the situation rather than on subjective
impressions. It is suggested that dental personnel should be
encouraged and trained to produce realistic and qualified planning
reports as tools for programme improvement.
The majority of respondents mentioned that a low response
on referral was mostly generated by poor relationships with parents.
It was explained further that the poor cooperation of parents was
enhanced by the fee-based mechanism of referral payment.This is in
line with a study which mentioned that access to care is determined
largely by individual’s ability to pay.18 Therefore, a mechanism for
financing should be considered carefully. A financing mechanism for
referral, making use of school health insurance as suggested by one
of the dentists interviewed, could intensify this problem if it is only
aimed at curative treatment for dental disease. This could generate
dependency on professionals and move the programme away from
prevention.19 The important thing that emerged from this study
concerning achievement of target was the socioeconomic inequality
between CHCs in urban and rural area, which affected on the
awareness to visit dental care. It seemed here that rural children at a
greater risk of poor oral health outcomes. The optimization of
available resources that was experienced in Philippines could
become a discourse.20 Reactivation of good oral health behaviour in
school by promoting oral health supported by healthy environment
in school and good connections with parents may also become an
initial step for tackling the boundaries.21
The curative orientation which was blamed as one of the causes
of increasing caries is common in developing countries and indicated
as the most significant barriers in reducing caries in children.22
Achieving oral health, which should be the goal, should not be meant
as oral treatment. In a situation like Yogyakarta’s, where the caries
level remains quite high, the combination of curative and preventive
care for those who suffer from caries, and prevention care for those
who are free of caries, is the best choice for providing oral health
care.
In accordance with the programme of monitoring and
evaluation, it appears that dental staff experienced deficient
monitoring and poor reporting compliance even at the CHC level
itself. Most of the respondents agreed that the major constraints
were the scant attention paid to dental health by the DHO. It is
common that limited health-system resources leads governments to
concentrate on a few high-priority items.23 However, it should be
noted that globally dental caries shows a trend towards being on the
increase in the years to come and therefore the DHO as regulator
needs to make some improvements in various important technical
aspects.24 Furthermore, neglecting the oral health programme will
negatively affect the motivation and performance of dental staff in
the CHC. Supportive supervision from the DHO is critical in
strengthening and enhancing performance in primary health
facilities.25 Cooperation with private practice in developing an
integrated oral health information system in the district could be
considered. A feasible computerized system could prove effective in
supporting the monitoring capacity.26 However, it should be noted
that the end result of the system should not just be providing data
but using that data to provide information for decision-making
aimed at improving the oral health programme.
Despite the weaknesses and constraints found, there is a
positive side regarding school-based dental programmes in
Yogyakarta. This system is an established programme supported by a
national policy for screening the oral health of the children on a
regular basis, which ensures that children have contact with a dental
service. In this study, dentists and dental nurses also showed that
they were in favour of dental prevention. The absence of preventive
treatment is triggered more by conditions such as material and
equipment shortages than by their attitudes. The importance of this
finding is that reorientation toward prevention could be successful, if
it is supported at all levels by the CHC staff, the District Health Office,
and the Ministry of Health.
The results of this study provide the decision-maker in dental
health policy with information for developing strategies to improve
SBDP. In order to implement an effective and efficient programme
policy for oral health, assessing the constraints on the programme
through the experience of dental staff is a necessary step. This
qualitative study provides a better understanding of the context and
personal experiences in the day-to-day processes of the SBDP.
However, some limitations in this study have to be taken into
account. The study was based on qualitative data that might be a
limitation as the findings only provide hypotheses of deficiencies, but
this information can be a useful information in disease specific
programme like SBDP. Reporting bias may have confounded some of
the responses, but previous studies report similar issues suggesting
that the results are externally valid.27 The findings in this study may
be generalizable to other CHCs in Yogyakarta province due to similar
health system infrastructures, socio-cultural environments, and
topography.
Optimizing all available resources and implementing efficient
work might be the most recommendable, since obtaining more
resources from the District Health Office cannot realistically be
expected. For instance, one study has shown that the delegation of
basic community oral health services such as dental education or
emergency care to other health professionals in the CHCs can help
dentists and dental nurses improve the programme.28 However, this
delegation should be supervised by a dental professional in order to
maintain quality. Regulation that forbids all clinical services outside
formal health facilities is also unfavourable in terms of optimizing
resources. It is recommended that an exception should be made for
certain treatment with low risk for complications, such as extraction
of primary prolonged teeth and filling with a traumatic restoration
treatment (ART), with concern on preventing cross-infection. The
participation of parents is particularly important to ensure that the
oral health education for children is addressed adequately and
effectively.
Beside clinical prevention, prevention effort on community level
could be implemented with consideration on practicable effort like
water quality improvement or fluoride mouth rinsing and use of
fluridated toothpaste in school. These methods have been proven to
be more cost-effective than professional application and could be
equally distributed to all children.29 Clear guidelines of dental health
strategy to enhance preventive effort should be developed in terms
of a broad strategy on oral health prevention and promotion.
However, further research is also required to assess the oral health
outcome of the SBDP including oral health status and behaviour of
the children, in order to evaluate the existing strategy.
In conclusion, the school-based dental programme in Yogyakarta
province is carried out with weak management processes, low
support from parents, and a curative orientation with little priority
for oral health at district level. These shortcomings are one
explanation for the failure to be succesful in controlling caries,
despite the continuing efforts being made. This study could serve as a
basis for developing recommendations that would be valuable for
future SBDP work.
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Abstract
Objectives: To assess the effectiveness of a school-based dental
programme (SBDP) in controlling caries by measuring the
relationship between the SBDP performance and caries experience in
children aged 12 in Yogyakarta Province Indonesia by taking into
account influencing factors.
Methods: A cross-sectional survey was undertaken of 1906 children
participating in SBDPs. Four SBDPs were chosen by good and poor
performance in urban and rural areas. Caries was assessed using
WHO criteria while behaviour and socio-demographic factors were
collected using a questionnaire administered to the children.
Results: The DMFT of children in good SBDPs (2.8±2.4) was lower
than that of the counterparts (3.8±3.4). From path analysis using a
structural equation model (SEM), place of residence (OR=4.0) was
shown to have a strongest direct relationship to caries experience,
while SBDP performance showed no direct relationship. At the same
time, SBDP performance was significantly related to frequencies of
dental visits (OR=0.3), sugar consumption (OR=0.8) and tooth
brushing (OR=3.2), which in turn are interrelated with place of
residence, gender and mother’s education.
Conclusions: The study suggests that the differences in DMFT of
children in good and poor performance SBDPs were caused by
relation to social factors rather than by relation to oral health service
activities.
Introduction
In Indonesia, nationwide school-based dental programmes
(SBDP) have provided dental care for children in elementary schools
for many years. According to a manual published by the Ministry of
Health of the Republic Indonesia, SBDPs are organized by community
health centers (CHCs) distributed across Indonesia as part of a
national strategy of school health, aimed at promoting health by
preventing diseases and establishing good health behaviour. The
SBDP activities consist of 1) screening individual children for oral
diseases 2) providing oral health education including demonstration
of tooth brushing in school 3) training teachers to teach oral health
matters, and 4) providing treatment in the CHC dental clinics
following positive findings in the screening.
Given their permanent position within the school health
scheme, SBDPs are potentially an ideal setting for achieving good
oral health for school children. The role of oral health programmes
for school children has been shown to be successful in countries
around the world, with various strategies having been implemented.
In Nexo, Denmark, a successful strategy was based on non-operative
caries treatment emphasizing mechanical plaque control and
considering the eruption period of molar teeth.1 In Sweden,
supervised brushing with fluoride toothpaste was provided.2 In
schools in Brazil, the onus was placed on educational activities.3 It
seemshere that well-designed oral health programmes can lead to a
decrease in children’s oral disease.
However, an increasing trend of caries experience in 12-year-
old Indonesian children has appeared in recent years.4 Regional
differences in caries experience in Indonesia were shown in a
national epidemiological survey in 2007.5 The result of this survey
showed that Yogyakarta Province, situated on Java island, had a
particularly high caries experience of the total number of decayed,
missing and filled teeth (DMFT=6.5) compared with the average
experience in Java (DMFT=4.8) and across all Indonesia (DMFT=4.9).
Caries experience is also high compared with Thailand (DMFT=3.7)
and India (DMFT=3.9), which have comparable characteristics as
developing countries.6 The high caries experience in Yogyakarta
Province raises the question of whether SBDPs can control caries in
school children.
Yogyakarta Province is the second smallest province in
Indonesia and has the highest population density of Java. It has an
area of 3185.8 km2 with an approximate population of 3.5 million.7
There are 117 CHCs in Yogyakarta province running compulsory
SBDPs.8 Based on the manual, SBDP could be classified as good
performance when the achievement of targets are 1) >80% of
schools in a CHC’s catchment area are participating in the
programme, 2) oral health screening followed by oral health
education in classrooms occurs at least twice a year, 3) >80% schools
practice classroom tooth brushing, 4) >80% of children with positive
findings receive complete treatment upon referral, and 5) teachers
are trained in matters of oral health at least once a year. A CHC could
be considered as performing SBDP poorly when none of the targets
are met as required. The differences in SBDP performance created
an opportunity to shed light on the role of SBDPs in controlling caries
by comparing caries experience in 12-year-old children in
respectively good or poor SBDPs.
It is hoped that by achieving the targets, the caries disease in
children will be decreased succesfully. However, caries experience is
also influenced by other factors. For example, the relationship
between place of residence and the mothers’ education9 which in
developing countries is more likely to represent the socioeconomic
status (SES) of the children.10,11 Strong relationships have also been
demonstrated with gender and oral health behaviours such as the
pattern of sugar consumption, dental visits and tooth brushing. It has
previously been recognized that the factors associated with the
development of dental caries are actually interrelated. For instance,
gender is directly related through biological factors to caries
experience but indirectly through behaviour; boys show less positive
oral health behaviour than girls.12,13 In wealthy countries, higher SES
is positively related to frequent dental visits and lower caries
experience but in developing countries, SES is positively related to
frequent sugar consumption, which leads to a higher caries
experience.14,15 These findings, however, suggest that in relating
organized oral health care such as SBDP to caries experience, the
influences of and interrelations with other factors should be taken
into account.
Accordingly, this study employs a framework of caries factors
developed by Holst et al. 16 The framework was demonstrated that
caries has complex relationships with many interrelated factors, such
as oral health services, socioeconomic condition, biological factors
and oral health behaviour. In analyzing the complex relationships of
factors, an appropriate method should be chosen wisely. Therefore,
a structural equation model (SEM) was the choice of analysis in this
study, as it has an ability to examine a chain of factors.17
The aim of this study was to assess the relationship between
SBDP performance and the caries experience in children aged 12 in
Yogyakarta Province in Indonesia by considering influencing factors.
The outcome of this study could be an indication of the effectiveness
of SBDP in controlling caries, which may impact on the policy
recommendations for SBDP.
Materials and methods
The cross sectional study was carried out in Yogyakarta
Province in 2009–2010. Four CHCs were selected from urban and
rural areas, representing both good and poor SBDPs. Information on
the performance of SBDP was derived from unpublished annual
report by CHCs in Yogyakarta Province. The CHCs were chosen on the
basis of their willingness to be involved in this project evaluation.
The subjects in this study were children aged 12 from all public and
private schools in those 4 CHCs’ catchment areas. Parents and
children were informed about the study and were made aware of
the fact that participants could withdraw from the study at any time.
The survey involved an oral examination and the completion
of a questionnaire. In the oral examination, a visual DMFT counting
for caries experience status was carried out according to the WHO
criteria for epidemiological studies.18 These criteria were chosen as
they strongly resemble the criteria used in the system of screening in
SBDP and the methodology of oral health surveys in Indonesia. The
examination was carried out in the classroom using plane mouth
mirrors, standard explorers and torch lights on batteries which were
replaced every two days.
Prior to the study, the first author (RA) and three dentists
(examiners) were trained and calibrated to ensure the reliability of
the examination. The trainer, a senior lecturer in public dental health
at Gadjah Mada University Yogyakarta with extensive experience in
oral health surveys, served as the benchmark standard. Calibration
exercises for weighting the inter-examiner reliability were conducted
on children aged 12 not included in the final survey. Calibration was
performed by duplicating the caries examination on a minimum of
20 children by an examiner and the benchmark standard. During the
fieldwork, 10 percent of the subjects in each school included in this
study were randomly selected and examined twice in the same day
by the examiner for intra-examiner reliability. The inter and intra-
examiner agreement was expressed by Kappa statistics as
recommended by the WHO.19
After clinical examination, all the children taking part in the
study were individually assisted by four trained dental nurses to
complete a structured questionnaire. The questionnaire was aimed
at collecting information for testing the proposed model of causal
factors on caries experience represented in Figure 1. The questions
addressed socio-demographic factors (place of residence, gender,
mother’s education) and oral health behaviour (pattern of dental
visits, frequency of sugary foods or drinks consumption and pattern
of tooth-brushing frequency in a day). The level of education of the
mother was characterized in terms of the basic level of education in
Indonesia.20 The questionnaire was pre-tested on a sample of 46
children from a school which was not part of this study to test the
ambiguity and ease of understanding. Accordingly, some
modifications of the questionnaire were done.
Figure 1. Hypothesized model of the relationship between caries
experience and influencing variables
Mean, standard deviation and interquartile range were used
to compare the caries experience of the children in good and poor
performance SBDPs. These analyses were carried out by means of
the SPSS 16.0 (SPSS Inc., Chicago, USA). Binary outcomes from all the
variables observed were analyzed with path analysis using a
structural equation model (SEM). SEM analysis was implemented by
Mplus v.6 (Muthen&Muthen, California, USA) to examine the odds
ratio and confidence interval (95% CI).
Ethical approval was obtained from the Ethical Committee of
the Faculty of Dentistry Gadjah Mada University Yogyakarta
Indonesia. The names of the children in need of curative treatment
were given to the teachers who in turn informed their parents for
referral for treatment in the CHC.
Results
Concerning the pre-survey training, inter-examiner
agreement was high, shown in a Kappa value range of 0.88–0.91. The
intra-examiner agreement over the course of the survey was also
high, shown in a Kappa value range of 0.89–0.94. In the final survey,
for the children from the 55 schools involved in the study, the
response rate was 81.3% (N=1906 children). Of all the children
examined, 53.8% were males and almost half (44.3%) had mothers
with ≥10 years education. As for behaviour, 90.2% never/rarely
visited a dentist, 91.3% brushed their teeth ≥2 times a day and 59.1%
consumed sugar ≥5 times or more a day.
Table 1. Mean, standard deviation (SD), median, interquartile range
(IQR) of dental caries experience in 12-year-old children in
good and poor performance of SBDP
Item Mean (SD) Median (IQR)
Good Poor Total Good Poor Total
DT 2.5±2.3 3.6±3.4 3.0±2.9 2(4) 3(4) 2(3)
MT 0.2±0.6 0.2±0.5 0.2±0.5 0(0) 0(0) 0(0)
FT 0.1±0.0 0.0±0.2 0.1±0.4 0(0) 0(0) 0(0)
DMFT 2.8±2.4 3.8±3.4 3.3±3.0 2(3) 3(4) 3(4)
The total caries experience (DMFT) among the children is
shown in Table 1. The major proportion (92.1%) of DMFT was
decayed teeth (D components), while missing (MT) and filled teeth
(FT) accounted for 5.4% and 2.4% respectively. The proportion of
children with caries-free dentition (DMFT=0) was 19.6 % (N=373).
Table 1 summarizes the occurrence of dental caries among
the children examined and relates that to SBDP performance. The
mean DMFT in good SBDPs was lower (2.8±2.4) than in poor SBDPs
(3.7±3.4). The caries experience was dominated by untreated caries
in all SBDPs. The result of the interquartile range (IQR) as dispersion
is presented because the distribution of caries experience was
skewed. The IQR showed that MT and FT were also skewed. The
skewness of the MT and FT variables goes forward into the DMFT
variable.
Figure 2. Path analysis for hypothesized model with Odds Ratio
and 95% Confidence Interval
Figure 2 presents relationships between the study variables by
pathway analysis. The results showed that SBDP performance had no
significant direct relationship with the caries experience of the
children but was significantly related to the three behavioural
factors. The direct relationship to caries experience was supported
by the ‘living in an urban area’ and ‘being a girl’ variables. As for
behaviour, children cared for by a poor performance SBDP brushed
their teeth less frequently and were more likely to visit a dentist for
dental care. At the same time, children living in urban areas were
significantly more likely to brush their teeth and consume sugar ≥5
times a day. Living in urban area had no significant association with
the number of dental visits. Children with better educated mothers
were more likely to consume sugar ≥5 per day and visited dentists
significantly more often. As for gender, girls brushed their teeth
significantly more often than boys did. Of these three oral health
behavioural factors, it was found that only frequent sugar
consumption was associated with caries experience.
Discussion
This study has shown that most children had untreated caries
lesions, which was by far the largest proportion of caries experience.
From descriptive analysis, children participating in good performance
SBDPs had lower caries experience than children in poor SBDPs.
Furthermore, path analysis by SEM revealed that  the performance
of SBDP had no significat relationship with caries experience. This
pathway analysis explains that thedifference of caries experience in
SBDPs was most likely caused  by the relationship with influencing
factors such as residence, mothers’ education and gender, with
urban area being the strongest predictor. Evidently, SBDP
performance had a significant relationship with the three oral health
behaviours; however, at the same time, oral health behaviours were
also interrelated with the following socio-demographic factors: place
of residence, gender and mother’s education. In this study, from the
three behaviours examined, only sugar consumption was found to
cause dental caries.
The most concerning result, however, is that in Yogyakarta
Province the dental caries experience of permanent teeth in 12-year-
olds is very high compared to the national Indonesian target as
defined by its Ministry of Health: DMFT≤1 and more than 50% of 12-
year-old children caries-free in 2010. More disturbing is the
overwhelming prevalence of untreated caries. Caries is not under
control even in the areas covered by good SBDPs, given the small
number of filled teeth (FT) recorded compared to the large number
of untreated cavities (DT). The very large proportion of untreated
caries is high compared to Malaysia, where the largest portion of
caries experience is filled teeth.21 The very small portion of F
apparently showing that the existence of SBDP has not directly
impacted on the treatment of caries in children. This is an
unsatisfactory outcome for the SBDPs, as untreated caries could
become the source of considerable pain and suffering for many
children.
Furthermore, the most important finding was demonstrated by
SEM analysis. There was no direct relationship between programme
performance and caries experience. A direct relationship was shown
for urban residence, being a girl and frequent consumption of sugar,
with the strongest predictor being urban residence. The influence of
children’s background was also clearly shown in oral health
behaviour variables as a mediating factor in caries experience. It
seemed that effective performance in SBDPs was related to certain
oral health behaviours; but in fact, oral health behaviour was also
strongly related to the children’s socio-demographic background.  In
other words, it is possible that good SBDP might be supported by the
favorable social environment with better opportunity for children to
have good oral health status and behaviour. However, this finding
strengthens the suggestion of previous finding that providing
organized public dental care does not necessarily create better
dental caries status, as personal backgrounds have a more
prominent role in health.22
The results of the analyses, however, have substantiated the
role of SBDPs in developing good oral health behaviour in children,
which was demonstrated by the favorable relationship between
SBDP performance and tooth brushing behaviour. This comes as no
surprise since one of the activities promoted by SBDPs is brushing
behaviour. However, simultaneously, brushing behaviour is also
supported by urban location. It appears that the campaign to
improve oral behaviour was mostly effective in urban areas, as it was
supported there by better information dissemination and access to
tooth brushes than in rural areas. 23 This study suggests that children
from rural areas may face obstacles to receive oral health education
and not have equal opportunities to engage in practising good oral
health behaviour as a consequence of their disadvantaged
socioeconomic environment.
The pathways explained that even though the effectiveness of
SBDP was related to sugar consumption behaviour, this relationship
was less significant than urban location and mother’s education. It is
assumed therefore that children living in urban areas with well-
educated mothers will have better access to sugar as a result of their
socioeconomic status. 24 This finding, however, indicates the
unfavourable side of modern lifestyles. This group of children, with
apparently has high sugar consumption, has a concomitant strong
relationship to caries experience. Hence, it is important to raise
awareness that in developing economies like Indonesia, sugar and
sugary snacks are increasingly available as desirable luxury goods for
all
Regarding the results of this study, it is important to reflect on
the strategy implemented in the SBDPs in achieving better oral
health status for children. First, the strategy in clinical
implementation which emphasizes screening and referral may not
result in better oral health when the aim is simply to refer and treat
the disease without efforts on preventive care. The referral system in
SBDPs itself seems fail to increase the utilization of dental services,
as shown by the low number for F (fillings) and high numbers of
children who never/rarely visited the dentist which in line with the
results of a study in England.25 However, in a developing country like
Indonesia, dental screening is still considered important in reducing
oral health inequalities by bringing children with clinical needs into
contact with dental services. Without any follow up procedure after
screening, the expected impact for children to receive the
appropriate treatment may not be achieved. This study suggests to
comprehensively evaluate the strategy of screening and referral in
SBDPs in order to be significantly effective in reducing untreated
caries .
Second, the result of this study suggests that even though
the regularity of oral health promotion has potential benefits for
children, this intervention is also complicated by the more pervasive
socio-demographic patterns that strongly affect behaviour. Gochman
noted that failure in promotion programmes was driven by attempts
that are purely programmatic but lack of knowledge of the social
factors that determine and stabilize behaviour.26 This finding
suggests that to achieve effective oral health education in SBDPs, an
understanding of the oral health relationship between SES and
lifestyle remains critical.
The strengths and weaknesses of this study can have
implications for future research. To our knowledge, this is the first
study to test the complex relationships affecting school-based dental
programmes and their outcomes. The sampling of the CHCs was
based on convenience rather than random sampling, which could
cause bias and limit the generalizability of the results. However, the
CHCs chosen represent a relevant and varied section of
socioeconomic backgrounds, such as area of residence and mother’s
education. Some social desirability bias could be present in the
answers to the oral health behaviour questionnaire. Over-reporting
can be expected regarding desirable outcomes such as the frequency
of dental visits and tooth-brushing frequency. On the other hand, the
consumption of sugar is likely to be under-reported. To minimize this
risk, each child was interviewed individually by a dental nurse trained
in tracking behaviour, especially sugar consumption behaviour.
It is suggested that the next study be designed with a
randomized trial to minimize allocation bias and assure definitive
testing. It is also suggested that the model be extended by using
other SES measurement such as parental income. Other possible
influencing factors – such as physical, biological, environmental,
behavioural and lifestyle factors – could also be considered in order
to provide more comprehensive results. Another important
suggestion for future studies is to use a multilevel model as the
setting of the research is in a school environment.
Based on the results of this study, it is suggested that meeting
SBDP targets will not necessarily lead to better caries status or a high
rate of filled teeth (FT) compared to not meeting targets. More
actions are required to modify the intervention to deal with the
complex influencing factors of caries. In the context of behavioural
change, the main goals of a school-based dental programme should
be achieved by measuring the quality of brushing every day,
reducing sugar consumption and increasing awareness of the need
for visits to the dentist for both preventive and curative treatment.
In conclusion, the differences between the performance of
SBDPs with higher and lower DMFT were more marked in relation to
social factors than in relation to dental service activity. This
knowledge could be used as a benchmark to assess and improve the
intervention design in SBDPs.
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Abstract
Background: An evaluation of the national school-based dental
programme (SBDP) in Yogyakarta, Indonesia showed more untreated
caries in areas with poor SBDP performance. Because of a broader
understanding of oral health, the association between SBDP
performance and Oral Health Related Quality of Life (OHRQoL) in
primary school children was examined controlled by untreated caries
(DT) and sociodemographic factors.
Design: Four Community Health Centers (CHCs) represented good
and poor SBDP performance in urban and rural areas. A survey was
performed of 1906 children aged twelve attending these four CHCs
in the province of Yogyakarta, Indonesia. Caries was assessed using
WHO criteria. Data on OHRQoL and sociodemographic factors were
collected by interviewing the children. OHRQoL score and impact
intensity levels were assessed on the Condition-Specific Child Oral
Impact on Daily Performances (CS-Child-OIDP) index.
Results: Analysis by negative binomial regression showed that being
served by a poorly performed SBDP, and to some extent by living in a
rural area and being a girl, was significantly associated with a greater
risk of having a high impact on quality of life. Untreated caries did
not show an association.
Conclusions: There are substantial indications that SBDP
performance is directly related to
children’s quality of life.
Introduction
For many years, dental care for children in primary schools in
Indonesia has been provided through a national school-based dental
programme (SBDP). The SBDP is delivered as a part of a national
strategy for school health by Community Health Centers (CHCs).
According to a manual from the Ministry of Health, SBDP is aimed at
promoting oral health by preventing oral disease and establishing
healthy behaviour. The main activities are 1) screening individual
children in school for oral diseases, 2) providing oral health
education including oral hygiene instruction in school, 3) training
teachers to teach oral health matters, and 4) curative treatment in
CHC dental clinics upon referral. However, over the years, the
prevalence of caries in 12-year-old Indonesian children has increased
from DMFT=0.7 in the 1970s to 2.3 in the 1980s, and 2.7 in the
1990s.1 From the results of a national survey it appears that in the
province of Yogyakarta, on the island of Java, caries experience
(DMFT)in ≥12 year-olds was 6.5, compared to the average caries
experience in Java of DMFT=4.8 and DMFT=4.9 for the nation.2 These
findings raise questions regardingSBDP performance as a major
provider of children’s oral healthcare in the province of Yogyakarta.
The performance of SBDP has therefore been evaluated at a
number of CHCs by comparing the results achieved against national
targets by each CHC and their work processes as reported in annual
reports.3 An SBDP is deemed to be performing well when: 1) >80% of
schools in the working area of the CHC participate in the programme,
2) oral health screening followed by oral health education in
classrooms is carried out at least twice a year in each school, 3) >80%
of schools practice classroom tooth brushing, 4) >80% of children
found to have caries receive complete treatment upon referral, and
5) all teachers are trained in matters of oral health at least once a
year. A CHC is to be considered as performing its SBDP poorly when
any of the targets are achieved to a level of <60% (1,3,4) and
activities 2 and 5 are not done. The province of Yogyakarta covers an
area of 3,185.8 km2, with an approximate population of 3.5 million.
One hundred and seventeen CHCs run SBDPs there.4 The evaluative
SBDP study revealed that caries experience is higher for poorly
performing SBDPs (DMFT=3.8+3.4) than effective SBDPs
(DMFT=2.8+2.4).3 However, the highest proportion of caries
experience for both consisted of untreated caries: DT=3.6 (sd+3.4)
and DT=2.5 (sd+2.3) respectively.3
According to modern ideas of dentistry, aspects such as the
impact on daily life – for instance represented by Oral Health-
Related Quality of Life (OHRQoL) – are important, in addition to
clinical aspects of health and disease.5 A study in the USA showed
that adult participants benefitted from an oral health intervention
programme not only in clinical terms but also in terms of OHRQoL.6
For a broader understanding of the consequences of SBDP
performance, it is therefore of interest to expand our view on the
performance of SBDPs beyond clinical criteria using a measure of
OHRQoL. The child-OIPD was chosen as it is a well-established
instrument.7 A number of possibly influential sociodemographic
factors were taken into account in the analysis, having been shown
to be related to children’s OHRQoL, including the presence of
untreated caries itself,which can have a negative impact on
OHRQoL.8 Rural residents are more likely to have lower OHRQoL
than urban residents.9 Higher levels of parental education have been
associated with higher levels of OHRQoL.10 It has also been
suggested that girls have lower OHRQoL than boys.11 Therefore, the
objective of this study was to examine the association between SBDP
performance and OHRQoL in primary school children while
considering the influence of untreated caries and sociodemographic
factors.
Materials and methods
Data from a cross-sectional evaluative study in the province of
Yogyakartain 2009–2010 were used.  Of the 12 CHCs originally
included, four were selected for convenience with the following
characteristics: one CHC with good SBDP performance and one CHC
with poor SBDP performance from an urban and a rural area
respectively. SBDP performance was assessed by comparing data
from the CHCs’ 2008 annual reports with the national targets from
the SBDP manual described in the introduction. All twelve-year-olds
in the four CHCs’ working areas were invited to participate in the
study.
Information on the children’s OHRQoL was collected in
structured interviews at school, using the Child-Oral Impacts on Daily
Performances OIDP (Child-OIDP).7 To that end, four dental nurses
were trained to collect the data. Children were asked to indicate
from a list of common oral problems those they had experienced in
the preceding three months. The interviewer then asked for each of
the oral problems experienced their impact on eight daily
performances: eating, speaking, mouth cleaning, relaxing, smiling,
studying, emotion and social contact. Upon the indication of the
presence of an impact, the frequency and the severity of its effect on
daily life were scored. Frequency scores were 1 (once or twice a
month), 2 (once or twice a week) or 3 (every day/nearly every day).
Severity scores were 1 (little), 2 (moderate) or 3 (severe). Both
scores were multiplied into a performance score and the aggregate
impact is the sum of the impacts on all eight performances divided
by 72 and multiplied by 100. The Child-OIDP permits analysis of
condition-specific impacts on daily performances (CS Child-OIDP).
The causes of oral impacts related to caries chosen were ‘toothache’,
‘sensitive teeth’ and ‘cavity’.12 For a more meaningful picture of
impacts than the aggregate CS Child-OIDP score, ‘intensity’ is used.
Intensity is a classification of the highest performance score: 0=no
impact, 1=very little, 2=little, 3 and 4=moderate, 6=severe and
9=very severe. 13
The Child-OIDP questionnaire was subjected to a cross-
cultural translation into Indonesian and an adjustment process
following the published guidelines.14 Teachers were consulted
regarding the phrasing of the questions. The version adopted was
pilot-tested on a sample of 150 children aged 12 from two primary
schools not included in the study. The students were able to respond
to the questionnaire and had no difficulty in understanding the
content in general or particular words. To assess the reliability of the
measurements, test-retest reliability (intra-class correlation
coefficient for the total score) was checked in a pilot study through
the repeated tests of 65 randomly selected children two weeks after
the initial administration. In addition to test-retest reliability, internal
consistency was estimated by calculating Cronbach’s alpha.
Cronbach’s alpha values above 0.50 are considered acceptable in a
child population with a small number of items in the scale,15 and a
correlation coefficient of >0.70 is desirable.16 The intra-class
correlation showed satisfactory results for the eight categorical CS
Child-OIDP items, with a correlation coefficient of 0.87 and an
internal consistency reliability (Cronbach’s alpha) of 0.64.The
corrected item-total correlation for each item ranged from 0.65
(eating) to 0.27 (speaking), which is above the minimum level of 0.20
for an item to be included into a scale.17
The DT component for untreated caries was taken from a
visual DMFT count according to WHO criteria for epidemiological
studies.18 A tooth was classified as decayed (DT) when a lesion in a
pit or fissure or on a smooth or approximal surface had the
appearance of an unmistakable cavity or undermined enamel visible
to the eye. The examination was carried out in the classroom using
plane mouth mirrors, standard explorers and battery-powered
torches, the batteries of which were replaced every two days. Prior
to the study, the first author (RA) and three dentists (examiners)
were trained and their assessments were calibrated to ensure the
reliability of the examination. The trainer, a senior lecturer in public
dental health at Gadjah Mada University Yogyakarta with extensive
experience in oral health surveys, provided the benchmark standard
for examination. Assessment of inter-examiner reliability was first
conducted on twelve-year-olds who had not been included in the
actual clinical survey. Caries examination was performed by an
examiner and the trainer independently on a minimum of twenty
children. Kappa values for inter-examiner agreement on the clinical
assessment of DMFT during training ranged from 0.88 to 0.91.
During the field work, intra-examiner reliability was calculated in a
randomly selected 10% sample of the subjects in each school
included in this study, examined twice on the same day. The Kappa
value of intra-examiner agreement during the survey ranged from
0.89 to 0.94. Both values are acceptable according to WHO
standards .19
A questionnaire was used as part of the structured interview
to collect information on sociodemographic characteristics, including
place of residence (rural or urban), length of mother’s education and
gender. Regression was used to examine the relationship between
CS Child-OIDP (outcome variable) and SBDP performance affected by
sociodemographic factors and untreated caries. However, since the
distribution of CS Child-OIDP scores appeared skewed, a negative
binomial regression analysis was used for modelling to permit the
dispersion to be estimated.20 The rate ratio (RR) with 95% confidence
intervals was computed. The predictor variables were coded as
follows: SBDP performance (0=good, 1=poor), place of residence
(0=urban, 1=rural), gender (0=boy, 1=girl), mother’s education
(0=≥10 years of education, 1=<10 years of education). Untreated
caries was coded as 0=having no untreated cavities, 1=having oneor
two untreated cavities, 2=having more than two untreated cavities.
First, a crude (unadjusted) analysis was performed by way of
comparison with an analysis using all the predictors (adjusted), using
SPSS version 20.0. Statistical significance was set at a p-value of less
than 0.05.
The protocol for the original evaluative study received
approval from the Ethical Committee of the Faculty of Dentistry,
Gadjah Mada University Yogyakarta, Indonesia. As part of the
protocol, parents and children were informed about the study with
clear information about the fact that participants could withdraw
from the study at any time. The research team also assured parents
that the information obtained would remain confidential. Parents
who agreed to their child’s participation signed a statement of
informed consent.
Results
A total of 1,906 (1,000 from urban areas and 906 from rural
areas) primary school children aged twelve completed both the
questionnaire and were clinically examined. Children who did not
bring a consent letter from their parents or who were not at school
at the time of the data-collection were not included (response rate
81.3%). Of 1906 children, 54% were male, 56% had a mother with
<10 years of education and 53% resided in an urban area. The
impacts felt by the children resulted in CS-OIDP scores ranging from
0 to 50, out of a maximum of 72. The overall mean CS-OIDP score
was 4.1 (sd 7.0): 1.63 (sd ± 3.20) for a well performing SBDP and 6.89
(sd ± 8.85) for a poorly performing SBDP. The experience of
problems related to caries for all children was distributed as follows:
toothache (N=821), cavity (N=493) and sensitive teeth (N=465).The
average of DT was 3.04 (sd±2.9), with an average DT for boys of 2.83
(sd ±2.72) and 3.29 (sd±3.10) for girls. Of 1476 children with
untreated cavities, only 833 indicated an impact on any of the eight
performances. On the other hand, of the 430 children who were free
from untreated cavities, 227 indicated one or more impacts related
to caries.
The data in Table 1 show that difficulty in eating was the
most prevalent oral impact for both levels of SBDP performance
(42.4% for good SBDP and 38.6% for poor ones) while impacts on
smiling, study and contact with other people were rare. Intensity
was mostly very little to little for all impacts. Considering the
aggregate impact (CS Child-OIDP) scores, a tendency was observed
for a greater frequency of moderate intensity with poor SBDPs.
The analysis of the associations between the CS Child-OIDP
scores and predictor variables by the Negative Binomial regression
are presented in Table 2. Without adjustment for predictor variables,
SBDP performance is the only predictor that is statistically
significantly related to the CS Child-OIDP score. Children participating
in a poorly performing SBDP had a greater likelihood (unadjusted
RR=4.2) to show an oral impact on their quality of life. The predictor
variables were adjusted for each other in the second analysis. It
appears that in addition to SBDP performance having a high
predictive value, place of residence and gender are also significantly
related to CS Child-OIDP scores. Children living in rural areas
(adjusted RR=1.44) or girls (adjusted RR=1.15) had a greater
Table 1. Prevalence and intensity of oral impacts on children by CS Child-OIDP (N=1906)
Table 2.Relationship between SBDP performance and CS Child-OIDPwith and without adjustment for predictor variables
(Negative-Binomial analysis)
likelihood of having an oral impact on their quality of life than those
living in urban areas or boys. However, our findings indicate no
significant relationship between oral impact and the degree of
untreated caries.
Discussion
The results show that SBDP performance is related to CS
Child-OIDP scores. Poor performance significantly associates with a
higher level of oral impact on the children’s quality of life. This is
modified, however, by place or residence and gender. Poor SBDP
performance therefore seems not only to result in clinically
undesirable results but also to cause a greater impact on quality of
life, which to a lesser extent can also be said of living in a rural area
and being a girl. Surprisingly, the degree of untreated caries as such
appears not to be associated.
The results of this study show that in the total child
population studied, the prevalence of oral impacts related to caries
experienced during the preceding three months was 56%, which is
slightly higher than in the same age group in Thailand (47%).21 In our
study the most frequently indicated cause of impairment was
toothache and eating was the most prevalent impact. This result is
consistent with studies from Tanzania and Sudan in comparable
populations using CS-Child-OIDP.22,23 SBDP performance is indicated
as a predictor for impact on daily life related to caries, and at the
same time, there is no relationship between the presence of
untreated caries and an impact on daily life. The possible explanation
for this finding is that oral health education in the classroom and
teacher training are important activities in good SBDPs. These can
raise children’s awareness of oral health and its problems. They can
thereby become more inclined to follow treatment upon referral and
develop other behaviours to inhibit caries progression. This can in
turn result in good OHRQoL, as the children do not experience
symptoms or disturbances to their physical functions. More
generally, regular activities conducted in good SBDPs may have
positive psychological effects on children’s self-esteem, as they have
close contact with health professionals.24 In addition, regular oral
health education on cognitive-behavioural mechanisms such as skills
mastery (i.e. tooth brushing) and increased self-efficacy are also
important to counter the progressive deterioration caused by caries
and its consequent impact on OHRQoL.25 This finding suggests that
aspects other than just clinical measures are important in an oral
health programme.
These findings and considerations can form the basis for
improving SBDPs, for instance by oral health education and other
preventive measures. However, other factors also need to be
considered. Rural living is related to a lower perceived quality of life.
This is in agreement with findings that children living in rural areas
face significant health disadvantages and impaired living conditions
leading consequently to poorer health quality of life.26 Furthermore,
living in a rural area is related to lower socioeconomic circumstances
such as lower income but also less favourable conditions for
transportation. This means less access to oral care. Gender also is
shown to have an independent influence which inconsistent with
findings in other studies.11 However, the relations are not consistent,
sometimes girls show a higher impact of oral disease on their daily
life, sometimes boys show more impact. Explanations for the gender
difference are not conclusive. It is stated that boys are more active
than girls; regular physical activity has been associated with a better
perception of health.27 On the other hand, being female is associated
with being more aware of the mouth and possible oral problems. As
the influence is not very strong and explanations are inconclusive, it
is difficult to identify possible factors in improving SBDP.In
conclusion, it can be said that in evaluating SBDP impact of
untreated caries is providing a better understanding of the
performance of SBDP than clinical data only. However it is needed to
also consider sociodemographic factors such as dwelling area and
possibly gender.
Certain limitations should be mentioned regarding the
interpretation of the analysis of this study. The data are collected in
small number of CHCs, with a convenience sample rather than a
random sample. The CHCs were chosen on the basis of their
willingness to be involved in this project evaluation. The number of
children therefore was not based on power analysis. However CHCs
and children represent a variation in performance and location that
is representative of the variation to be expected. Nonetheless the
results of this study are to be taken as indications that need further
exploration in designs that can lead to better generalizability. In such
designs it is advisable to take the skewedness of data into account.
Using CS Child OIPD as an outcome variable of oral health care
program is not yet common and the validity as an outcome-measure
of in terms of OHRQoL is not yet established.
Untreated caries is not related to CS Child-OIDP scores and
only a small percentage of children had moderate or severe intensity
impacts. Comparable findings were reported in a study from
Thailand for the same age group.28 This could be due to the influence
of factors such as patient reported symptom status.29 This suggests
that many children with untreated cavities experience no significant
impact on their daily living because the caries lesions are
asymptomatic. It could also explain why a large number of children
in this study leave cavities untreated. To examine these issues, a
more detailed measurement of caries is required than the rather
crude DT used in this study. Measurement per surface (DS) could
help differentiate untreated caries with respect toOHRQoL. In
contrast, many children without caries indicated an impact. This
could be caused by the chosen impacts; ‘toothache’ was a frequently
indicated impact. However, this could also be related to other causes
of pain. This would require the adaptation of the chosen impacts for
measuring Child-OIDP.
In conclusion, the present findings indicate that SBDP
performance influences OHRQoL related to caries in twelve-year-
olds. Our findings suggest that the role of place of residence and
gender need to be considered. However, this needs further
exploration in a proven reliable sample taking into account an
expected skewed distribution of data and adaptations in the
measurement of caries and CS Child-OIDP related to caries.
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CHAPTER 5
Classifying children in
sociodental risks groups as basis for
oral health intervention planning
Submitted :
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Abstract
Objectives. To explore the use of a modification of the sociodental
approach for planning differentiated dental needs as a basis for the
improvement of a School-Based Dental Programme.
Design. The Sociodental Risk Group (SRG) approach is a modification
of the original sociodental approach which explicitly includes ‘impact
of caries on daily life’ in the needs assessment. Eight SRGs can thus
be identified, not only with different dental needs, but also the risk
of developing or progressing caries based on the combination of
untreated caries (DT from DMFT),the oral impact related to caries
(measured by condition-specific child OIDP) and oral health
behaviour propensity. Sociodemographic variables were collected by
questionnaire to improve our understanding of the nature of each
SRG. Data from across-sectional dental survey of 1,906 twelve-year-
old children in Yogyakarta Province were used in the analysis.
Results. Standard (curative) treatment is needed in only 5 percent of
children with untreated caries. The others had differing needs for
preventive and curative treatments adapted for impact and
behaviour. Children from rural areas are somewhat more often free
from untreated caries.
Conclusions. The SRG approach indicates a differentiation of dental
needs and dental risks which can be covered by a range of
preventive and curative treatments. This can result in more effective
and efficient oral care than just curative treatment. By including
‘impact of caries on daily life’, the SRG approach provides more
opportunities for differentiation of care.
Introduction
For many years now, dental care for children in primary
schools in Indonesia has been provided through a national school-
based dental programme (SBDP). The SBDP is delivered as a part of a
national strategy for school health by Community Health Centers
(CHCs) across Indonesia. The aim is to achieve good oral health.
However, it appears from an evaluative survey of SBDP that 81.4% of
children aged twelve years in Yogyakarta Province show caries
experience (DMFT of 3.3sd+3.0) of which the majority (92.1%) is
untreated caries (DT).1 The evaluation also shows that SBDP is not
performed according to the guidelines, although there is variation
between Community Health Centers carrying out the SBDP.
Adequately performed SBDP is related to lower DMFT (though some
90% still have untreated caries lesions) and also to lower levels of
impact of caries on daily life.1 In general it can be concluded that the
SBDP is not as successful as it should be. These findings call for
improvements to the SBDP, especially since the Indonesian
government has seta goal for DMFT to be 1 in twelve-year-old
children by 2020, with more than 50 percent of children to be free of
caries.2
Such improvement requires reconsideration of the current
SBDP strategy, which is mainly based on screening and referral for
restorative treatment. A mainly curative strategy is generally found
to be ineffective in tackling the disease or even repairing the
damage, which results in inappropriate use of resources.3 This is of
concern, as the cost of treating large volumes of caries cavities in
children is very high and impossible to bear for a developing
economy like Indonesia’s, with its limited infrastructure and lack of
financial means.4,5 Improvements to the SBDP should therefore be
based on the optimization of available resources rather than the
expansion of budgets. Around the world, strategies are being
developed to tackle similar problems, ranging from non-invasive
dental care6 to integration in general health prevention7 and Minimal
Intervention Dentistry such as ART. 8 These strategies have shown
promising results in improving the oral health and quality of life in
children.
One of the options for meeting both challenges for
improvement and reallocation of resources is planning oral
healthcare according to the sociodental approach by differentiating
children based on clinical need in combination with oral impact on
daily life and behaviour propensity, as proposed by Gherungpong et
al.9 First, normative need (NN) is determined,i.e .the clinical
conditions needing treatment according to dental standards. This
can be referred to as standard treatment, usually curative. Second,
the impact of these clinical conditions on daily life is assessed in
terms of Oral Health-Related Quality of Life (OHRQoL). Impact-
related need (IRN) is a combination of NN and the impact of the
clinical condition. If little or no impact on daily life is measured for a
clinically determined problem, the need for standard treatment can
be considered low. In that case adapted curative and/or preventive
care should be carried out. A third aspect is propensity-related need
(PRN), which is an integration of NN, IRN and oral health-related
behaviour. Behaviour propensity is important as an indicator for the
effectiveness of an intervention. Unfavourable behaviour renders
standard curative treatment inefficient and also requires adapted
curative and/or preventive care.
In twelve-year-old children in Thailand with clinically
determined standard treatment (NN), no more than 35 percent had
IRN and no more than 20 percent showed PRN.9 Only the latter
group of children should be scheduled for standard treatment, as
care adapted to impact and/or behaviour propensity is required for
the other children. This will lead to more efficient use of resources.
The sociodental approach will also contribute to quality of care, as a
measure of OHRQoL is included in the planning exercise. According
to modern treatment concepts, its goals should not just be partial,
focused on eliminating the lesions, but complete, aiming to improve
the performance of daily life activities.10
IRN must not be used for acute or progressive oral problems,
such as caries. In such cases, clinical judgment should prevail: NN
indicates standard treatment and PRN indicates adapted treatment.9
However, it can be argued that IRN should also be included in needs
assessment concerning caries. The impact of oral problems on daily
life should be regarded as an important behavioural factor, reflecting
anything from a lack of knowledge to attitude. For instance, impact is
shown not to be consistently related to clinical indicators11 and could
influence the utilization of health services.12 Impact, therefore, along
with behaviour propensity, indicates not only a need but also a risk
of developing or progressing caries. Furthermore, including IRN in a
caries needs assessment involves OHRQoL in planning care. The
original sociodental approach considered low or no impact as the
need for Dental Health Education (DHE) and Oral Health Promotion.9
However, including IRN in caries needs assessment can result in both
curative and preventive treatments, which can be chosen from a
range of curative and preventive treatments adapted to a lack of
impact and/or behaviour propensity. Including IRN can result in
more precise planning.
Including IRN also more clearly broadens the sociodental
approach from being a needs assessment to being a risk assessment.
First, the presence of caries cavities is identified as a risk factor for of
lesion progression, pain and eventually tooth loss. Caries in the past
is still regarded as the most accurate single predictor of future caries
development .13 Behaviour propensity not only affects the
effectiveness of treatment, but is also a risk indicator. Children with
poor behaviour propensity have a higher risk of developing caries in
the future.14 The impact of caries on daily life deepens the
understanding of he possible risk of development of caries
progression. Impact shows how the disease is perceived by the
children. It is not only a key factor for the seriousness of disease, but
also for the perceived need for treatment or awareness of the
presence of the disease.15 When impact is absent or low, children
might neglect treatment and/or will abstain from good behaviour to
prevent disease. When IRN is included, children without untreated
caries are also included in the assessment as they can be identified
as running a risk of developing caries based on their IRN and
behaviour propensity.
By applying the sociodental approach, therefore, groups can
be classified within the category of Sociodental Risk Group (SRG),
which includes impact of caries in daily life (IRN).This study aims to
explore whether classifying children into SRGs using the three levels
of need assessment results in a differentiation of needs which could
help us reconsider the strategies of the SBDP. Variables on the
children’s sociodemographic backgrounds were analysed to provide
an understanding of the psychosocial context of each group. Other
caries experience components (MT and FT) were explored as
additional indicators of sociodental risks in each group.
Materials and methods
Data from across-sectional study of children from four CHCs
which implement the SBDPin Yogyakarta Province in 2009–2010
were used.1 The CHCs were selected for convenience but varied in
SBDP performance, and they served both urban and rural areas. A
total of 1,906 children (1,000 from urban and 906 from rural areas)
out of 2,344 eligible primary school children aged twelve (response
rate 81.3 %) completed the questionnaire and underwent the clinical
examination.
All children were clinically screened by dentists to determine
normative need. A visual DMFT count was performed according to
the WHO criteria for epidemiological studies .16 Untreated caries (DT)
was used as a representation of normative need. A tooth was
classified as decayed (DT) when a lesion in a pit or a fissure or on a
smooth surface had the appearance of an unmistakable cavity or
undermined enamel easily visible to the eye. Children were then
classified according to clinical condition: those with DT=0 and those
with DT>0.
Figure 1. Algorithm of the Sociodental Risk Group approach
OHRQoL was measured using the Condition-Specific Oral
Impact on Daily Performances (CS-OIDP), attributed to caries
represented by the conditions ‘toothache’, ‘sensitive tooth’ and
‘hole in tooth’.17 Each child rated the oral impact of these conditions
on eight daily performances, namely eating, speaking, mouth
cleaning, relaxing, smiling, studying, expressing emotion and social
contact. Frequency and severity were scored for each impact
indicated. An impact score was calculated from these data as
‘intensity’, represented by the highest performance score. It was
decided to use ‘intensity’ as this provides a more comprehensive
understanding of the pattern of oral impact on children’s quality of
life.18 Intensity refers to the most severe impact on any of the eight
performances. It is classified into six levels: no impact, very little,
little, moderate, severe and very severe. The detailed description of
the calculation is described by Gherunpong et al.19
For SRG classification, the level of intensity was divided into
two categories (dichotomy) – those with no to little intensity and
those with moderate to very severe intensity, according to
suggestions for effective management of the guideline development
processes.20 The algorithm for allocation of children to SRGs is
provided in Figure 1.
The characteristics of the children in different SRGs were
explored using information collected in the interviews on
sociodemographic variables, including place of residence, gender
and mother’s education. The detailed procedure and results are
presented elsewhere.1 Data on behaviour propensity were also
obtained in the interviews. The behaviours concerned pattern of
dental visits, frequency of sugary foods or drinks consumption (diet)
and pattern of tooth-brushing in a day (oral hygiene), which are
considered to predict the effectiveness of treatment intervention.9
Children were categorized into good and poor oral health behaviour
propensity. Behaviour propensity is counted as ‘good’ when children
had a good behaviour propensity of ≥2.
Statistical analysis was performed using SPSS 16.0. Ethical
approval was obtained from the Ethical Committee of the Faculty of
Dentistry of Gadjah Mada University, Yogyakarta, Indonesia.
Results
Of the 1,906 children, 1,476 (77.4%) had untreated caries
(DT>0) and 1,060 (55.6%) indicated one or more impacts related to
caries. Of all the children indicating impacts, the majority (73.1%)
indicated very low to low levels of intensity, while the remainder
indicated moderate to very severe intensity. As for behaviour, 90.2%
of all participating children never/rarely visited a dentist, 91.3%
brushed their teeth ≥2 times a day and 59.1% consumed sugar ≥5
times or more a day. Overall, the presence of behaviour propensity is
quite evenly distributed (50.3% indicated good behaviour and 49.7%
had poor behaviour propensity).In the group of children with DT>0,
the percentage of children indicating poor behaviour propensity was
larger (56.6%) than in the group of children with DT=0 (40.2%).
The results of the SRG classification are summarized in
Table1. Although there are children in every category, the
distribution across the categories is quite uneven. Of the 1476
children with NN (group 5-8), 207 (14%) indicated moderate to very
severe impact (group7 and 8) and 110 (53%) reported poor
behaviour propensity (group 8). Only group 7 (5% of all children with
untreated caries) reported PRN. On the other hand, of the 430
children without NN, 56 (13%) indicated moderate to very severe
impact (groups 3 and 4) and 29 (52%) of them reported poor
behaviour propensity. The group of children with DT=0 shows a very
low DMFT. Hardly any history of treatment (MT and FT) was found in
the children with DT>0. Though not significant, a tendency is
recognizable for an increase in DMFT with moderate to very severe
intensity of impact and poor behaviour propensity.
No clear patterns were observed in the sociodemographic
variables. It appears that children living in rural areas have
proportionally more DT=0 than children in urban areas. However,
children with DT=0 living in rural areas tend to report poor behaviour
propensity more often.
Discussion
Categorizing children for caries treatment according to the
SRG approach shows that standard curative treatment is effective in
only 5 percent of all children with untreated caries (group 7 Table 1).
They show PRN: caries cavities, moderate to very severe intensity
impact of cavities on daily life and good behaviour propensity. All of
the other children show a variety of needs. These findings resemble
results from comparable studies such as in Thailand.9 Interestingly,
children without NN hardly have any caries experience, but at the
same time some of them show poor behaviour propensity.
A tendency, though not significant, can be seen in the results
in Table 1 towards an increase in DMFT from groups 1 to 8. This
supports the assumption that the SRG approach is not only an
assessment of treatment need but also an indication of risk. A higher
DMFT is related to a greater intensity of impact and poor behaviour.
The absence of a linear or even significant relationship is important
as impact and behaviour are factors that also independently indicate
the presence of risk. Clearly, this can be shown in children without
untreated caries who generally also have a low DMFT. This could be
caused by biological resistance, but some of them may, however, still
be at risk because of low impact and/or poor behaviour propensity.
Impact appears to play an additional role in itself in risk assessment:
some children with poor behaviour propensity show no impact while
others do. This could be a sign of an intrinsic motivation to behave
well.
Like the original sociodental approach, the SRG approach
indicates different needs, ranging from comprehensive care to a
strong emphasis on dental health education and prevention. In other
words, better target-oriented planning for oral care is possible than
can be achieved on the basis of restoring cavities alone, which is the
current strategy of the SBDP. The inclusion of impact in the needs
assessment appears to have a number of advantages. First, a more
specified categorization is achieved. Without an assessment of IRN
for progressive diseases such as caries, as advised, groups 5 and 7
(Table 1) would be combined. Because of their good propensity,
these 703 children (48% of all children with DT>0) would have been
eligible for standard treatment. However, 604 of those children show
no impact, making the effectiveness of standard treatment doubtful.
They certainly have to be cared for by adapted curative care such as
glass ionomer fillings to stop the progression of cavities. However,
this should be combined with some form of fluoride application and
adapted prevention, such as DHE, aimed at increasing awareness.
Second, including IRN strengthens the sociodental approach as a risk
assessment. For instance, NN becomes more meaningful when DT=0;
quite a number of these children have poor propensity but also little
or no impact. Both behavioural aspects indicate a possible risk. This
should result in adapted prevention. If impact is low then DHE
should aim at increasing awareness along with the acquisition of
appropriate behaviour.
Table 1. Distribution of children over SRGs and characteristics in each group
When behaviour propensity is poor, the emphasis can be on
acquiring skills such as tooth brushing. This kind of differentiation
can be derived from theories on behaviour change such as the
Transtheoretical Model, which offer a framework for understanding
and modifying behaviour change, taking different motivational and
volitional states into account.21 A mismatched intervention approach
to a person’s stage could have negative effects such as resistance,
disappointment and drop out.22
In general, this can also be argued for children with
untreated caries. More untreated caries is related to a higher caries
experience and more poor behaviour. Third, OHRQoL becomes part
of the planning process. This is relevant because the global oral
health strategy aims at preventing oral disease and ensuring that
resources are distributed relative to the needs of different
populations and responds appropriately to the healthcare needs of
different social groups.18 Including IRN also for the assessment of
caries needs therefore results in more meaningful dental needs
planning, including subjective aspects and risk assessment.
Influencing factors have to be considered when applying the
SRG approach to assess treatment needs and caries risk. For
instance, living in a rural area is related to lower income and possibly
lower availability of sugar-containing foods and drinks, resulting in
less caries; however, lack of money for dental treatment and
transportation can also obstruct dental care visits.23 The finding that
children in rural areas had poorer OHRQoL could therefore be
caused by disadvantaged circumstances.24
Compared to standard curative and preventative treatment
(NN), the SRG approach creates an opportunity to provide other
appropriate curative and preventive services. Curative treatment can
be adapted to impact and behaviour, for instance by ART. Prevention
can be adapted from individual oral hygiene, including interdental
cleaning and the sealing of teeth, to a monopoly for fluoridated
toothpaste, which is already the case in Indonesia25. Dental Health
Education (DHE) can also be adapted. In some cases awareness has
to be increased and skills sometimes have to be taught. In some
cases the influence of individual behaviour has to be limited, for
instance by dental treatment at school using ART, or by classroom
tooth brushing. This will be beneficial for the reallocation of costs,
personnel and facilities, but also for increasing the quality and cost-
effectiveness of care. This can be worked out for all SRGs or
combinations of groups. For instance, children with untreated caries,
serious impact and poor behaviour propensity (5.8%) should be
given highpriority because they need curative treatment urgently, as
well as amelioration of their oral health behaviour. On the other
hand, children without untreated caries and without impact and
poor behaviour (1.5%) run the risk of developing new lesions,
therefore requiring intensive prevention and dental health education
to reduce this risk and improve OHRQoL.
The limitations of this study have to be taken into account.
The sample of children was not based on probability sampling. A
random sample could result in a different distribution of children
across the categories. On the other hand, the children represent a
relevant variation of socioeconomic backgrounds and the results are
comparable to data from comparable studies. The measurement of
some variables could have been more precise. For instance, the
measurement of caries lesions could have been more differentiated.
Although clear and visible lesions were counted, some of them could
nevertheless be small and remain unnoticed by the child, resulting in
low or no impact. Social desirability bias could influence the answers
to the oral health behaviour questionnaire. Over-reporting is
expected regarding desirable outcomes such as tooth-brushing
frequency, which is indeed very high. Conversely, the consumption
of sugar is likely to be under-reported. This could explain the skewed
distribution of the answers regarding behaviour. To minimize this
risk, each child was interviewed individually by a dental nurse trained
in tracking behaviour, especially sugar consumption behaviour.
Because of these limitations, the generalizability of the distribution
across the groups can only be indicative. Further research on
representative samples is needed. A major question concerns the
validity and reliability of SRGs, which has not been established. Each
SRG is supposed to indicate specific oral health needs and represent
specific risks which need to be met by evidence-based treatments.
However, neither the appropriateness of allocation to an SRG nor
the appropriateness of the treatments specified have been
established. The SRG approach, like the sociodental approach in
general, needs further testing as an instrument for indicating dental
needs. Recently, results about the relationship between the global
oral health ratings and the Child OIDP (impact) used in this study
have been published. The relationship appeared significant,
especially for intensity of impact as used in this study.18 The results
also support the inclusion of impact, as in the SRG approach,
because lower impact is related to a lower perception of oral health.
However, OHRQoL measurement still requires attention. For
instance, a moderate to severe impact related to caries in children
without untreated caries could be based on earlier experience such
as exfoliating teeth, temporary pain after trauma, etc. It is also
necessary to identify more precisely the curative and preventive
treatments appropriate for each SRG or combination of SRGs. Finally,
a more precise measurement of socioeconomic variables is required.
Direct questions concerning the availability of treatment and
transportation means should be included in further research. Such
information could help enhance our understanding of the presence
of untreated caries, and the presence or absence of impact and
behaviour propensity, aiding effective treatment choice.
To conclude, the SRG approach appears useful for
differentiation in caries intervention planning by combining curative
and preventive methods. This should result in more cost-effective
strategies for the SBDP than curative care alone and provide an
opportunity to reallocate resources. This requires an extension of
the already available screening of children for dental disease in the
SBDP with data collection on impact and behaviour propensity.
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CHAPTER 6
Managing caries using the Sociodental Risk Groups
approach in a school-based dental programme setting
- a recommendation paper
Submitted :
R. Amalia, R.M.H. Schaub, J.W. Groothoff, N. Widyanti
Abstract
Given the high prevalence of dental caries in children in Yogyakarta
Province, Indonesia, proposals for improvement of the national
School-Based Dental Programme(SBDP) have been formulated.
Currently, there is no comprehensive approach for promotive,
preventive and restorative care based on a broad understanding of
health meeting children’s oral health needs. Consequently, caries
cavities remain untreated and the incidence of caries remains high.
As an initial step towards controlling dental caries with the SBDP, a
set of programme interventions tailored to children’s Sociodental
Risk Groups (SRGs) is proposed. Minimal intervention approaches for
managing dental caries in a resource-poor environment form the
basis of the SRG intervention. Adaptation to sociodemographic
challenges is discussed. The role of the dental nurse and cooperation
with parents or teachers is highlighted. The health authority, dental
profession and other stakeholders need to ascertain how best to
improve the oral health of children in Indonesia. This paper’s
recommendations are considered an initial step in improving the role
of SBDPs in maintaining children’s health.
Introduction
In Indonesia, a national School-Based Dental Programme
(SBDP) has provided oral healthcare for children in elementary
schools for many years. The SBDP is implemented by Community
Health Centres (CHCs) distributed across Indonesia as part of a
national strategy for school health. According to a manual from the
Ministry of Health (MoH), the SBDP is aimed at promoting oral
health by preventing oral disease and establishing healthy
behaviour. However, an evaluative study of  the SBDP in Yogyakarta
Province in 2009 showed disappointing outcomes as about 81
percent of  children aged twelve had experience of caries, with on
average three permanent  teeth being decayed, filled and/or missing
(DMFT of 3.3sd+3.0).1 Even more disappointing was that most of the
caries experience consisted of untreated caries (DT of 3.0±2.9).1 CHC
performance varied in terms of the achievement of national oral
health activity targets by SBDP operational processes.2 Caries
experience appeared to be higher when the SBDP was performed
poorly (DMFT=3.8+3.4), compared with effectively performed SBDP
(DMFT=2.8+2.4).1 However, even when the SBDP was performed
well, the proportion of untreated caries was still very high, with DT
representing 90 percent of the DMFT.1 On the other hand, an
effectively performed SBDP was related to higher scores for Oral
Health-Related Quality of Life (OHRQoL) in children.3 This finding is
important because oral health has to be viewed in a broad physical,
psychological and social context.4
Two movements seem responsible for the emergence of
caries disease in a developing country like Indonesia. The improving
economy facilitates the availability of cariogenic food, pushed by the
food industry and becoming increasingly socially acceptable.5On the
other hand, the insufficient infrastructure and CHCs’ lack of
resources (finances, facilities and personnel) affect the performance
of SBDPs.2 The study of SBDPs has revealed that many children did
not visit a CHC dentist upon referral after screening at school,
presumably because treatment must be paid out of pocket or
because of transport problems.2 A general finding that
socioeconomic status is related to oral health and OHRQoL was
confirmed in the findings of the SBDP evaluation.3 Therefore, there is
a need to advance this thinking to establish recommendations for
use by oral health practitioners in improving the SBDP in Indonesia,
especially to decrease caries levels in school children.
Goals and conditions of the SBDP
A positive basis for change is that in Indonesia, the SBDP is
well organized, available to all children, and includes regular oral
health screening and basic Dental Health Education(DHE) activities.
The challenge therefore is to improve SBDP to increase the physical-
clinical, psychological and social aspects of oral health in children, in
this case with a focus on caries. Its aims could be the national target
set by the Indonesian government of DMFT=1 for twelve-year-olds in
2020, with 50 percent being  caries free.6 Furthermore, children
should be aware of oral health, have good oral health behaviour and
should only rarely be affected in their daily activities by the
consequences of caries. In other words, improvement of the SBDP is
essential to prevent caries from becoming an even heavier burden
on individuals due to pain and discomfort, but also children’s
development, which will lessen the financial burden on the
community. These objectives have to be achieved in the context of
the general trends in the incidence of caries mentioned and the
impact of socioeconomic differences in the population.
It is important to note that oral healthcare, like other aspects
of Indonesian healthcare, suffers from limited resources, since within
CHCs ,oral healthcare has to compete with other health programmes
and thus with the allocation of funds by the district authorities.
Therefore, repairing a large and increasing volume of caries cavities
in developing countries will be beyond the resources available, which
makes a purely curative strategy impossible.7 Moreover, it has been
recognized that standard curative treatment is not effective and
therefore results in the inappropriate use of resources.8
Unfortunately, the SBDP’s care strategies have long been mainly
curatively oriented, encouraged by the authorities in the setting of
policies and allocating budgets.2 Improvement of the SBDP has thus
to be achieved within the context of effective intervention that is
deliverable even with limited resources. It is globally accepted that
the most cost-effective way to achieve oral health is a preventive
approach, which accords with recent advice to CHCs in general to
prioritize health maintenance and disease prevention.9 Therefore,
first, the philosophy of the SBDP should be to improve oral health
rather than just repair the damage of oral disease. For CHCs and
district authorities, this means a central place for prevention.
Programme planning and evaluation should be based on the
numbers of healthy teeth preserved rather than teeth filled,
otherwise dental professionals focus on curative care.
The idea of improving the SBDP along the lines of cost-
effectiveness, preventive care and a broad orientation on oral health
requires guidelines. These guidelines should describe the measures
to be taken, the resources needed (including reallocation, since oral
health budgets cannot increase) and a timeline for dental caries
screening for primary school children (6-12 year-olds). General
guidelines are required because of the uneven distribution of care
for children in areas with different sociodemographic backgrounds,
and they also permit addressing variations in SBDP management
performance.
Any SBDP improvement in caries management can hardly be
accomplished without fulfilment of certain essential conditions. A
promising development in this respect is the implementation of a
National Health Security (NHS) system, a national health insurance
programme which from 2014 onward will lessen the financial burden
of individual treatment in CHCs, initially for those with the lowest
incomes.10 It is, however, necessary to use these financial resources
for preventive measures and not for curative treatment alone. In
addition, within a CHC’s dental section, annual planning and
evaluation of SBDP activities are recommended because the
guidelines will be based on the incremental development of the
SBDP. In general, the SBDP needs to be evaluated annually to make
the SBDP dynamically responsive to the children’s regular dental
health needs assessments, to permit the explicit reallocation of
budgets within CHCs.
The actual improvement of the SBDP, however, has to be
achieved by more effective caries management. To this end, a large
range of preventive and curative measures and treatments is
available. However, none of these appear to be a single best solution
for a specific dental need, although recently an FDI task group
recommended the Minimal Intervention Dentistry (MID) approach. 11
For specific measures and treatments, there is firstly a lack of
scientific evidence and secondly uncertainty about the suitability of
Indonesian dental care. Nevertheless, currently the use of resources
for SBDPs will often be ineffective, since all children are generally
subjected to the same curative strategy.2 However, oral disease is
grounded in an individual’s social determinants of health risk, which
are a unique characteristic of each child.12 This provides an
opportunity to differentiate in oral healthcare interventions. This
concept has been applied in the Sociodental approach to assessing
dental needs developed by Gherunpong et al.13. The Sociodental
approach is substantially prevention oriented, but also aims at the
broader aspects of oral health, such as the impact of oral disease on
daily life and oral health behaviour. The results show that in addition
to standard curative care, preventive and adjusted curative care are
needed.13 It is claimed that addressing differentiated needs can
increase the cost-effectiveness of oral healthcare.13
The Sociodental Risk Group approach
A central recommendation of this paper is to use the
Sociodental Risk Group (SRG) approach as a basis for yearly planning
and evaluation in a SBDP setting, which is described in our previous
study.14 The SRG approach is a modification of the Sociodental
approach that provides the opportunity to plan oral health services
differently for the different needs of groups based on the
sociodental risk of each child. Recently, experts have been
encouraging dentists to implement caries risk assessment strategies
into their practices because appropriate dental treatment can be
planned after identification of caries risk status.15 Given the pattern
of development of dental caries and its widespread prevalence in
adulthood, most children are ‘at risk’ of dental caries, as depicted in
Table 1.
Table 1. Sociodental Risk Group assessment and proposed
intervention
This SRG is in fact an extension of the current screening for
caries cavities routinely conducted in SBDPs. The time interval of SRG
screening depends on the actual risk assessment and can range from
six to twelve months. The reason for considering specific time
intervals for screening certain groups of children based on risk is that
it is not cost-effective to screen all children with the same regularity,
just to meet administrative targets, for instance. It is recommended
that dental nurses be trained to collect the necessary data. The SRG
approach does not need costly laboratory tests or radiography but
nonetheless appears to be an effective indication for curative and
preventive care.
In the SRG approach, first, the Normative Need (NN) as a
clinical judgement is important for determining both the need for
treatment and the presence of risk. A Decayed Tooth (DT) is a
practical indicator of NN using visual-tactile detection methods
disseminated by the World Health Organization. Caries experience is
still considered the most accurate single predictor of future caries
development.16 Second, Impact-Related Need (IRN) is a combination
of NN and the impact on daily life of a clinical condition measured in
terms of OHRQoL. In the SRG classification, the level of impact
intensity is divided into two categories (a dichotomy): those with
little to no intensity,17 and those with moderate to very severe
intensity, by assessing the CS Child OIDP indicator.18 Using intensity
has the advantage of being patient-centred as it provides
information about patient experiences, functions and feelings of
wellbeing.19 Impact intensity indicates whether a child is aware of
the presence of caries and its consequences. The third step of the
SRG approach is Propensity-Related Need (PRN), which is an
integration of NN, IRN and oral health-related behaviour. Behaviour
propensity is important as an indication of caries risk but also of the
effectiveness of an intervention where unfavourable behaviour
renders standard curative treatment ineffective.20 The behaviours
are: pattern of dental visits, frequency of sugary foods or drinks
consumption (diet), and daily pattern of tooth-brushing (oral
hygiene). PRN is included in SRGs  through children being categorized
into good and poor oral health behaviour propensity, considering all
their behaviours together. Behaviour propensity is counted as ‘good’
when children have good behaviour propensity≥2. In the SRG
approach, it is of utmost importance also to collect data on the
sociodemographic background of children, as this background is
closely related to caries experience, the impact of caries on daily life
and behaviour propensity.1,3
By using the SRG approach, our previous studies showed
that 95 percent of a group of Indonesian schoolchildren with caries
had other needs than just the standard curative treatment.14 The
SRG approach not only indicates the treatment needs, but also
assesses caries risk. The validity of the SRG approach risk assessment
is substantiated by one of our previous studies, which shows that the
average number of DTs tends to increase with a higher impact
intensity and poorer behaviour propensity.14
Individual versus Group
The result of the SRG approach is a classification of children
into one of eight possible groups (Table 1). As the SBDP is a public
dental health instrument, the classification will be used mainly for
groups of children (a school or a class). However, eight categories of
need/caries risk are not practical as eight different intervention
programmes is not feasible. Therefore, the eight classes have been
collapsed into three classes: low, moderate and high need/risk. An
intervention programme should be available for each of these
classes, consisting of appropriate treatments and measures. The
designation of a group can be based on the distribution of SRGs in
the group of children (e.g. the median, mode or average). The
programmes can build up the intensity of the interventions, starting
from a basic programme for all children. Additional interventions are
added for the moderate and high-risk groups. The socioeconomic
background of the groups is important, as it could additionally
indicate the risk level. It also indicates the opportunities for visiting a
dentist upon referral, which has implications for the organization of
the SBDP.
The SRG classification is important for individual children as
there will be specific cases with greater need or risk than the average
for their group. Individually, the classification into eight groups is
useful as it resembles individual treatment planning.  It can be
considered a first indication of individual risk which can be
supplemented by more advanced risk assessment. Some of these
children will be treated at school, but usually they will be referred.
When treated at a CHC, the SRG classification provides the dentist
with a protocol for treatment aligned to the SBDP policies. The SRG
classification informs private dentists of a child’s risk and encourages
them to follow a strategy related to that risk. Specific secondary
prevention could be delivered at school because compliance with
individual referral to a dental clinic can be low where awareness of
the importance of dental care is poor.
SRG MANAGEMENT PROTOCOLS
General recommendations
The following recommendations, treatments, measures and
protocols for inclusion in guidelines are based generally on the
principles of Minimal Intervention Dentistry.11 Central to MID is that
prevention is based on the concept that caries is a behavioural
disease with a bacterial component. The concept of remineralisation
of enamel and dentine in caries lesions is important, rather than
restoration. It is worth emphasizing that preventive strategies are
aimed not only at averting disease initiation and arresting lesion
progression, but also at reducing the need for restorations, as Mjör
et al. point out.21 Prevention methods range from reduction in
fermentable sugars, oral hygiene and excavating decomposed
dentine. Restorations should be made using methods that cause as
little loss of dentine and enamel as possible, to prevent further
cavitations, such as Atraumatic Restorative Treatment (ART).11 The
SRG approach considers restoration a secondary prevention, so any
restoration has to contribute to maintaining oral health. Further
treatment, such as extensive restorations or extractions, aims at
preventing pain or loss of function.
Children with poor behavioural propensity are said to have a
high risk of restoration failure.20 If children have not yet adopted a
particular oral health behaviour, cavities in need of restoration have
to be treated with alternative, temporary restoration (i.e. a
temporary crown, glass  ionomer restoration). Durable restorations
can be performed once oral health behaviour propensity
improves.13 The treatment of extensive cavities with infected or
even exposed pulp in children identified with poor behaviour
propensity is ineffective because of the long dental clinic procedure
required. In such cases, extraction should be considered, naturally
taking account of aesthetic and orthodontic consequences.
However, all children should be targeted by DHE, irrespective of
whether their oral health behaviour propensity is poor or good. A
focus on changing behaviour is important for children with poor
behaviour propensity, while maintaining or stabilizing behaviour is
important for children with good behaviour propensity. It is unwise
only to offer children DHE  at  school and throw all responsibility on
to them without guidance. It is strongly recommended that
teachers and parents be involved in DHE to encourage a positive
attitude towards oral health. This can be achieved by integrating
oral health issues into other aspects of health, as in the Fit for
School programme in the Philippines.22 The basis for DHE is that
behaviour change is complicated and cannot be accomplished
merely by exchanging knowledge.23 Although there is no conclusive
evidence to determine which behavioural change model should be
preferred, certain aspects of other theories can be of use. For
instance, the Trans Theoretical Model (TTM) theory of behaviour
change identifies a number of steps in behaviour change.24 The
model identifies behaviour change stages with the primary aim of
encouraging the individual to take responsibility for preventing
dental disease and engaging in self-care. For instance, the pre-
contemplation stage requires DHE aimed at creating awareness of a
problem.  The two models are in line with the use of intensity
assessment of the impact of caries on daily life (IRN). Previous
research with the TTM showed that tailoring an educational
programme to the change stage is effective at increasing
programme participation.25 Studies have shown a relationship
between the change stage and health-related quality of life
(HRQoL), so that HRQoL can stand as an important motivational
factor.26
Attention is required for children with good behaviour
propensity. It is assumed that children in this group with little or no
intensity impact have a good state of health and high level of
OHRQol. Since no major change in routine is required, the focus on
DHE stabilizes good behaviour. If the children have moderate to
very severe impact intensity, it is important also to improve
OHRQoL to the highest level possible, in addition to focusing on
stabilizing good behaviour. To conclude, regarding prevention, DHE
and curative treatments appropriate to each SRG are available.
Moreover, the recall protocol or screening activities can be adjusted
to the risklevel.27 It should, however, be recognized that the
selection of interventions depends on the local setting, available
resources and the extent of general needs in the community.
Recommendations for managing caries in the SBDP
Three categories of needs and caries risk are created by
combining SRGs. The first category  (low risk) are the SRGs for
children without untreated caries and with good behaviour. The
second category (moderate risk) includes children with either
untreated caries or poor behaviour. The last category (high risk)
includes children with both untreated caries and poor behaviour.
The recommendations for each category are an integrated
combination of DHE, preventive and curative treatment. An
overview of the risk groups and intervention levels (simple,
moderate and extensive) is presented in Table 1.The objectives of
the SBDP are evaluated as being achieved when children move to
lower risk categories. The government’s oral health target is that at
least half of twelve-year-olds should be in the low risk group by
2020.6
Children in the simple intervention SRGs
Children in need of simple intervention are the two groups of
children at low risk, having no caries lesions (DT=0) and good
behaviour propensity. Usually, they have a low caries experience
(DMF) indicating resistance to caries. These children could indicate a
difference in the perceived impact of caries but the reasons for this
are not entirely clear. The programme intervention for these
children can simply be implemented in and around the classroom.
The intervention for these children consists of annual screening,
which is sufficient to monitor the development of caries, the impact
of caries on daily life and oral health behaviour propensity. DHE in
this intervention can be aimed at maintaining or stabilizing good
behaviour to last a lifetime. However, as not all children indicate
impact on daily life, DHE should include efforts to maintain or
increase caries awareness. This can be achieved by supervised
brushing in the classroom. The main goal is effective self-care using
fluoridated toothpaste, which is cost effective and reliable for this
group.28 Together, this constitutes the basic SBDP.
An option which could support the reflection and
maintenance of behaviour is to involve these children in peer tutorial
training.29 They would thereby instruct their classmates or younger
children, which is inexpensive, a good learning opportunity for all
involved and a useful activity in general teaching and learning terms.
If incipient caries occurs, according to the principles of MID, lesions
should be monitored and kept clean with fluoridated toothpaste.
Dietary and oral hygiene counselling is require to remineralise
enamel or dentine.11 This kind of intervention can be carried out by
dental nurses at school. In summary, the aim for this group is to
maintain low DMFT and keep DT at zero, maintaining awareness,
good behaviour propensity and supporting self-care through DHE.
Children in the moderate intervention SRGs
Moderate interventions are required for four SRGs
comprising children at moderate risk, indicated by the presence of
caries lesions or poor behaviour. The groups can differ regarding
their perceived caries impact. This moderate risk group receives the
basic programme with some modifications and additions. Since the
children are at moderate risk, screening once every six month for
caries, impact and behaviour is recommended. The moderate
intervention programme includes children with good and poor
behaviour, but also with low and high impact indications. DHE should
therefore include raising and maintaining awareness but also
maintaining and improving skills, which includes instruction and the
teaching of good dietary habits, in addition to supervision of
brushing. Adding professional prevention, such as fluoride rinsing is
also an option. Secondary prevention is required for children
identified with DT>0 and good behaviour (fillings to arrest lesion
progression). However, if possible, remineralisation should be
employed by excavating weakened dentine and thorough oral
hygiene using fluoridated toothpaste. Restoration of cavities with
temporary materials or ART is appropriate for children with DT=0
and poor behaviour propensity. Both remineralisation and durable
fillings need improved behaviour. Most of this intermediate
intervention programme can be implemented in and around the
classroom by dental nurses and dentists, especially in areas which
lack transport.
An interesting study in Tanzania of inadequate oral
healthcare services could be a good example for this recommended
moderate intervention programme. The economy could not support
conventional restorative care which depends on expensive
equipment, electricity and piped water systems. A group of children
received a combined intervention of ART and oral health education
implemented by oral healthcare staff and teachers at primary school.
The children showed improved knowledge of oral health, a better
attitude towards sugar avoidance and a higher tooth-brushing
frequency.30A benefit of using ART is also a significant increase in the
proportion of restorations to the number of tooth extractions, as
was shown in South Africa.31 This kind of intervention had a good
acceptance as it can be undertaken at lower cost and using the less
threatening ART procedures.32
Children in need of moderate preventive intervention should
be referred to CHC dental clinics and private dentists for extended,
durable fillings and tertiary prevention. When that appears
ineffective (non-compliance), simple treatments in and around
school need to be considered. When a more individual approach is
possible, for example because of the substantial involvement of
parents and teachers, the Nexö approach should be used. This
approach applies non-intervention, self-care (oral hygiene), topical
fluoride application and sealing on the basis of individual risk
assessment.33
Children in the Extensive intervention SRG
Two groups are included in this mode of intervention: those
with caries cavities and poor behaviour propensity. Our previous SRG
study shows that this group has more caries lesions than other
groups. Most of the children in this group show little to no impact
intensity.14 They are presumably unaware of the caries problem or
feel no need for treatment. This group of children tends to have an
uncontrolled caries infection and could developed reinfection in the
future. Therefore, this group needs extensive modifications and
additions on top of the basic intervention programme. A three to
four-month screening interval is recommended for this group. The
DHE method to achieve behaviour change needs to be intensive
because this group absolutely needs to modify its behaviour, given
the serious nature of its caries risk.
A step-by-step effort is required as, according to the
Transtheoretical Theory, these children are in the pre-contemplation
stage.24 They have no intention of taking action because they may be
unaware or uninformed of the consequences of their behaviour.
Therefore, they must experience cognitive dissonance and
acknowledge their problem by receiving intensive DHE.25 Parents will
need to support their children’s behaviour, and an approach which
encourages the whole family should be a priority. However, it will
take time before these children make efforts to change their
behaviours and get used to practising good oral health behaviour,
such as avoiding sugar and practicing oral hygiene. This group of
children is in need of secondary treatment. Since children in this
group have poor behaviour propensity, curative intervention will
mostly take the form of intermediate or palliative treatment (e.g.
extraction or temporary filling) rather than standard treatment.13
Children can be referred to a dentist (CHC or private) for these
treatments, because owing to their unfavourable circumstances, part
of the secondary and tertiary treatment must be delivered at and
around school. Standard curative treatment (durable restoration)
can be implemented once children have developed a better
behaviour propensity, after receiving intensive DHE tailored to their
OHRQoL.
Since these children are at high risk, collective prevention at
school should also be added to the basic programme, namely
brushing teeth at school combined with fluoride rinsing. Based on
extensive evidence, the use of dental sealants is strongly
recommended for all at-risk surfaces and both resin composite
materials and high-viscosity glass-ionomer use applied using an ART
approach have shown good results. The latter can also be used
where electricity and running water are unavailable. In addition, ART
is suitable for use at school when compliance with referral to a
dental clinic is low.
DISCUSSION
The SRG approach identifies a number of groups of children
with different needs assessed using clinical, OHRQoL and behavioural
criteria. It appears from this paper that specific interventions are
available for the various SRG categories, consisting of combinations
of primary, secondary and tertiary prevention. By integrating
socioeconomic characteristics it is also possible to organize the
interventions for each group more collectively or individually, as
appropriate. In any case, the benefits of differentiating needs
according to SRG are obvious. The basic idea behind the use of SRGs
in the SBDP is prevention, which is presumably more effective in
achieving oral health than just repairing caries damage. Often the
latter results in a restorative cycle which eventually leads to tooth
loss, which is highly cost-ineffective. Secondly, the use of SRGs
moves the SBDP away from standard care. This also accounts for
most preventive initiatives that were not directly related to the
needs of the individual child nor based on caries risk assessment or
strict indications. Thirdly, the SRG approach taps into broader
aspects of oral health than just clinical symptoms.
However, an effective implementation of the SRG approach
is currently hampered by some obstacles. First, the classification into
SRGs has not been tested for validity and also needs to be proved for
risk and intervention type. Further research is required to ensure
that allocation to a SRG represents the correct caries risk. The latter
is made more difficult by the absence of clear scientific support for
most of the preventive interventions. It is for instance recommended
in DHE strategies related to the type of risk, such as skills training for
children who are less conscious of the consequences of caries. The
scientific evidence for the effectiveness of this behaviour change
strategy is inconclusive. This requires further research, but for
current oral healthcare practice, this means that our
recommendations need to be balanced with a dentist’s experience.
This becomes even more urgent because many recommendations
apply to interventions that have proved successful in other
countries. It might not be possible to just apply these interventions
to a country like Indonesia without adaptation, due to differences in
culture but also in the system of oral healthcare and in caries
prevalence. Consequently, the use of SRGs and the suggested
interventions should for now be regarded merely as
recommendations. The great advantage of this approach right now,
however, is that using SRGs will encourage dentists, dental nurses
and also the authorities to think beyond routine and standard
preventive and curative interventions. It is also worth mentioning
that SRGs could be cost effective in the sense that they require less
curative treatment (certainly in the long run) and fewer referrals,
and more work is done by dental nurses, all of which is less costly.
The recommended interventions can be delivered within the
resources currently available to CHCs, as Minimal Dentistry
Intervention principles are adopted, which require fewer budgets for
materials and equipment. Furthermore, the tasking of dental nurses,
teachers, parents and the children themselves to carry out measures
enables the reallocation of resources. Finally, efficiency measures
within the SBDP– such as a risk-related screening frequency rather
than standard screening or screening frequently to meet
administrative requirements – will increase cost-effectiveness.
CONCLUSIONS
The SRG approach is a useful tool for improving the SBDP, both
in terms of performance and outcome. The approach requires
changes to the SBDP. The differentiation of needs in terms of risks
and the focus on prevention requires a shift from a curative to a
preventive orientation on the part of district authorities and CHCs.
Annual planning and evaluation becomes a necessity to meet the
differentiated needs/risks which will change (aiming for
improvement) over time. The differentiation and the preventive
orientation permit implementing a wide range of preventive
(including treatment as secondary and tertiary prevention)
interventions and treatments. This will increase the cost-
effectiveness of the SBDP, possibly resulting in improved oral health
in later life without a substantial increase in resource requirements.
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A school-based dental programme (SBDP) is a potentially
ideal setting for improving the oral health of school children. The
time spent at school is an influential period for developing lifelong
sustainable oral health-related behaviours, beliefs and attitudes.
Oral health programmes for school children using various strategies
have proved successful around the world, including in Denmark,
Swedenand Brazil.1-3 Well-designed oral health programmes can lead
to a decrease in children’s oral disease. However, in twelve-year-old
Indonesian children, an increasing trend towards caries experience
has appeared in recent years.4 Apparently, the SBDP in Indonesia
cannot control caries in school children because the major
component of the caries experience is untreated cavities.5
Furthermore, SBDP is not always performed well, which impacts on
children’s oral health-related quality of life.6 It is therefore necessary
to improve the performance and outcomes of the SBDP.
It is suggested that in developing countries like Indonesia,
insufficient infrastructure and lack of financial means are major
obstacles to treating large numbers of caries cavities in children.7
Consequently, improvement of the SBDP must be based on
optimizing the use of available resources. Efforts are therefore
required to develop strategies for the SBDP, addressing prevention
and risk control, improving the quality of life and promoting the oral
health of children within a cost-effective framework. The aim of this
dissertation has been to evaluate the operational processes of SBDPs
and assess the influences on children’s health and the quality of life.
This thesis also makes proposals for the planning, implementation
and evaluation of feasible oral healthcare interventions targeting
schoolchildren. Interventions should be selected for their potential
to prevent oral disease and should be cost effective in improving oral
health-related quality of life. The focus of this thesis is on dental
caries, one of the most preventable diseases in childhood and
adolescence.
Five studies were conducted to look into constraints on the
performance of the SBDP (Chapter 2), the role of the SBDP in dental
caries experience (Chapter 3), the impact of SBDP performance on
the oral health-related quality of life in children (Chapter 4), and
classifying children by sociodental risks conditions (Chapter 5).
Recommendations for managing caries disease in children based on
the Sociodental Risk Group (SRG) approach are made in a discussion
paper (Chapter 6). This chapter discusses the main findings of the
five studies and presents methodological considerations and
perspectives for future research.
Discussion of Main Findings
The first study (Chapter 2) explored the main constraints on
SBDP operational processes in four categories: resources and
logistics, action plans, achievement of targets, and monitoring and
evaluation. A qualitative approach was used (in-depth interviews) of
16 dentists and 25 dental nurses and an analysis of the annual
reports from Community Health Centres that carry out SBDPs) to
gain a better understanding of context and personal experience in
the day-to-day operations of SBDPs. The results indicated clear
issues with SBDPs that need to be addressed. The results of the
interviews with dentists and dental nurses indicated SBDP operating
budget shortfalls, and the number of dentists and dental nurses was
below national standards. A lack of programme management skills
and knowledge was also identified as a constraint. This results in a
lack of planning and evaluation. Such problems are also recognized
as classic problems in public health programmes in other developing
countries: inadequate management, logistics and financial
problems.8 An important finding was also the identification of a
generally curative approach. The material support provided for
dental care is mostly for curative treatment, with prevention
materials being scarce. The district health authorities emphasize
curative treatments (counting screening and numbers of fillings) as
important effectiveness criteria in their evaluation of SBDPs. This
leads the dental staff applying traditional curative approaches to
children referred to CHCs for the presence of caries lesions. Social
aspects such as poverty and transport difficulties appeared to be
constraints in that they cause non-compliance with referral after
screening because the treatment at CHCs is charged for. We
conclude that constraints are experienced in all four categories,
ranging from fundamental constraints – such as the strong curative
bias – to practical issues such as the availability of preventive
materials. The identification of constraints in the operational
processes of SBDPs and the high prevalence of caries in the
population raises questions about the role of SBDPs in controlling
caries in twelve-year-old children.
Some recommendations can be derived from this study’s
results. First there is a need to reassess the allocation of resources to
the oral health sector and adjust them to the actual need to develop
a successful programme. Optimizing the use of available resources
and implementing efficient working methods are probably the best
options, since obtaining substantially more resources from the
District Health Office cannot realistically be expected. Second, the
curative approach is a far cry from the Primary Healthcare approach
which puts a greater emphasis on social, economic and
environmental determinants of health rather than on medical care
itself.9 Accordingly, an emphasis on prevention combined with
curative care is the best approach to provide oral healthcare.
Encouraging preventive measures at a community level, for instance,
have been proven to be more cost-effective than individual
prevention by professionals and can be more equally distributed to
all children: examples include fluoride mouth-rinsing and the use of
fluoridated toothpaste at school.10
The second study (Chapter 3) considers the relationship
between SBDP performance and dental caries experience in
Yogyakarta Province Indonesia. SBDP performance was assessed by
comparing the targets set by the Ministry of Health with the annual
reports on SBDP activities and the achievement of targets. CHCs
which manage SBDPs effectively and achieve their targets were
categorized as good, the rest were poor. This study’s results indicate
that most children in Yogyakarta Province have untreated caries
lesions, which was by far the largest proportion of caries experience.
Caries is not under control even in the areas covered by effectively
performed SBDPs. The very small portion of F (filled teeth) shows
that the SBDP does not have a positive impact on the treatment of
caries in schoolchildren. An important finding resulted from path
analysis. It appeared that good  SBDP performance is related to the
children’s sociodemographic backgrounds and oral health behaviour.
This finding strengthens the suggestion of previous findings that an
exclusive focus on providing organized public curative dental care
does not necessarily result in better dental caries performance.11
It is important to reflect in the context of this study’s results on
the strategy implemented in SBDPs. The strategy, which emphasizes
screening and referral for curative treatment, does not result in
better oral health. Moreover, it seems to fail to increase the
utilization of dental services, as shown by the low number of F (filled
teeth) and the high numbers of children who never/rarely visit a
dentist upon referral. This latter finding is in line with the results of a
study of compliance upon referral in England.12 Nonetheless, dental
screening in Indonesia is considered important for reducing oral
health inequalities by bringing all children with clinical needs into
contact with dental services. The influence of sociodemographic
factors needs to be considered as they could affect oral behaviour.
Gochman noted that failure to promote programmes was caused by
a lack of consideration of personal and social factors that determine
and stabilize behaviour.13 This finding suggests that to achieve an
effective SBDP, it is essential to include measures resulting from an
understanding of the relationship between SES and lifestyle in oral
health.
Furthermore, according to modern concepts of oral health, it is
not only the clinical aspects of health and disease that are important
for the evaluation of oral healthcare but also the impact on daily life,
represented by Oral Health-Related Quality of Life (OHRQoL).14 For a
broader understanding of the consequences of SBDP performance, it
is therefore interesting to extend our understanding of SBDP
outcomes beyond clinical criteria by investigating the relationship
between SBDP performance and OHRQoL.
The results of the third study (Chapter 4) show that children
participating in poorly performed SBDP had greater chances of
having lower OHRQoL related to caries. However, contrary to
expectations, the presence of untreated caries is not associated with
impact. This finding indicates that aspects other than curative
treatment alone are important to SBDP performance, such as oral
health education in the classroom and teacher training. When a
SBDP is performed effectively, it could raise children’s awareness of
oral health and oral health problems. More generally, regular
activities in an effectively performed SBDP could have a positive
psychological effect on the children’s self-esteem, from being in
close contact with health professionals.15 In addition, oral health
education will have a positive effect on cognitive-behavioural
mechanisms such as skills mastery (e.g. tooth-brushing). This is
important to counter progressive deterioration due to caries.
Increased self-efficacy will have a positive impact on self-esteem,
which along with a low caries experience will influence OHRQoL.16
Moreover, this study’s results indicate that living in a rural area is
significantly related to having a greater chance of experiencing lower
OHRQoL, which could be caused by impaired living conditions.17
The result of the two studies above suggests that not every
child will benefit from a mainly curative approach. In addition to
clinical criteria, the children’s backgrounds and therefore their
behaviour are important to determine their health needs.
Furthermore, this study’s results corroborate earlier research
reporting that participation ina health programme enhances quality
of life and helps alleviate physical and psychological symptoms.18
Children could be receptive to a school-based intervention which has
a potential impact on quality of life. It is therefore interesting to
distinguish the children based on their sociodental characteristics,
which might be the best approach to planning interventions. If
interventions in the SBDP can be tailored to better specified needs, a
more efficient use of available resources becomes possible. In
response to this idea, we developed a method for classification into
Sociodental Risks Groups (SRGs).
The results of the fourth study (Chapter 5) show a broad
differentiation in dental health and treatment needs resulting from
the application of the SRG approach. The SRG approach is a tool
modified from the sociodental approach developed by Gherunpong
et al.19 by including OHRQoL in the assessment. The resulting SRGs
indicate different needs ranging from comprehensive care to a
strong emphasis on dental health education. The inclusion of Impact-
Related Need (IRN) alongside Normative Need (NN) and Propensity-
Related Need (PRN) into the needs assessment of a progressive
disease like caries appears to have a number of advantages. First, a
more specified categorization is achieved. For instance, children with
DT>0 who also indicated good propensity behaviour would be
eligible for standard treatment as advised in the original sociodental
approach. However, those children who show no or little intensity of
impact bring the effectiveness of standard curative treatment into
question. Compliance on referral is likely to be low as these children
do not feel the need to go to the dentist. By including IRN, the needs
of children with DT=0 become more explicit. When, for instance,
they are indicated as having poor behaviour propensity and also no
or little impact, then they run a risk of developing caries. To
conclude, the SRG approach identifies different dental needs as
more criteria are used than just the presence of dental decay.
Additionally, the SRG approach is not only a needs
assessment but also a risk assessment. The risk assessment is based
on three underlying theories: (1) The presence of caries cavities
constitutes a risk of progression of the lesion, pain and eventually
loss of the tooth. Applying risk theory, past and present caries
experience is the most accurate single predictor of future caries
development.20 (2) Impact intensity reveals the disease experience as
perceived by the children. This represents the seriousness of the
disease but is also an indication of awareness of disease presence.21
Children who experience little to no intensity could neglect the need
for treatment and need a specific intensive dental health education
approach to raise their awareness and motivation for self-care. (3)
Behaviour propensity is not only a predictor of treatment
effectiveness, but also a caries risk indicator.22
Some characteristics could modify a group’s apparent risk.
For instance, living in a rural area is related to lower income and
possibly to lower availability of sugar-containing foods and drinks,
resulting in less caries. However, lack of money for dental treatment
and transport could obstruct dental visits. By applying SRGs, OHRQoL
becomes an additional value to develop a broader oral health
intervention goal. This is relevant with the recognition that the
global oral health strategy is mainly aimed at preventing oral disease
and ensuring that resources are distributed relative to the needs of
different populations and responding appropriately to the healthcare
needs of different social groups.22 To conclude, compared to a
standard clinical assessment, the SRG approach is useful for
identifying more differentiated and specified dental needs. This
could help provide other appropriate and cost-effective curative and
preventive services. The SRG approach should therefore be
recommended for SBDPs’ existing screening of school children.
Chapter 6 presents a recommendation paper of possible
interventions to enable SRGs to improve SBDPs in Indonesia. These
recommendations are important because it is not possible merely to
apply the results of studies from other countries due to differences
in the underlying system of oral healthcare and differences in caries
prevalence. The improvement of SBDPs, however, should be based
on prevention. This is generally considered the most effective and
most efficient approach. Efficiency is important as the SBDPs have to
be conducted using limited resources.
Even with the implementation of the National Health
Security (NHS) system, large budgets are not to be expected, which
means the delivery of healthcare should be moving away from
exclusively curative care.23 The number of healthy teeth should
become the objective rather than the number of fillings made. To
this end, the main method of caries management should be non-
intervention or Minimal Intervention Dentistry (MID).24 MID
recommendations are therefore put forward as the basis of SRG
intervention. However, for these recommendations to be effective, a
number of essential conditions need to be fulfilled. Examples include
a generally preventive policy for CHCs and district authorities and
adequate regular planning and evaluation of SBDP activities. This
requires lobbying of politicians and training for dentists and dental
nurses.
The SRG approach provides an opportunity to differentiate
between schoolchildren and their needs by applying the MID
concept. This facilitates the application of cost-effective needs-
related interventions. MID interventions range from brushing
instruction, through strategies to support the remineralisation of
caries enamel and dentine, to restorative treatment with a minimum
loss of dental tissue. Dental Health Education (DHE) can also be
distinguished from raising awareness of maintaining acquired
behaviour, which could result in different needs-oriented
interventions.
SRG results in a classification into eight groups, which is a
useful initial risk assessment for individuals, as the classifications
closely align to individual treatment planning. This is useful for
dentists, especially on referral, because the dentist is then aware of
the SBDP strategies to be followed. Eight group classes are not
practical for SBDPs and they were collapsed into three categories for
the study recommendations: low, moderate and high risk. The
allocation of a group to a category is based on the distribution of
SRG classifications among the children in the particular group. A
programme of interventions is indicated for each of these categories.
The programme consists of a specific DHE intervention, self-care,
professional care and curative care, which is considered secondary
prevention. The simple intervention for the low-risk group is a basic
programme of annual screening and interventions to maintain
favourable behaviour, classroom preventive measures and
remineralisation of caries lesions. For the other groups, more
intensive interventions are included on top of this programme. Most
of the interventions can be carried out by dental nurses in and
around the classroom; however, the involvement of dentists and
referral to a CHC are required where the risk is higher.
The choice for referral is influenced by circumstances such as
the lack of transport or the means to pay for treatment. Therefore, it
could be more appropriate to perform less complicated
interventions in the school environment, as complex treatment
could fail because of non-compliance. This approach, using
differentiated planning and related differentiated intervention
programmes, is expected to be more effective as its meets the
individual needs of the children. By choosing MID as the main
strategy, strongly involving dental nurses in the SBDP and
implementing interventions in the school environment, the costs of
care will be contained. Further, this could help inform decisions
about budget allocations, as some investment is required for
preventive materials.
The recommended strategy of differentiated planning and
interventions has not been tested for specific validity, although
comparable programmes, such as those in Tanzania25 and Denmark
(Nexö approach)1 appear successful. Clear evidence is needed for
allocation to risk groups and intervention choice. Nonetheless, the
differentiation approach at this stage is an essential aid to improving
SBDP performance and results. It encourages the consideration of
the best intervention rather than following a standard (curative)
approach. Obviously, where clear evidence is lacking, professional
experience and circumstances will influence decisions.
In keeping with the Indonesian government’s oral health
agenda for the achievement of oral health goals by 2020,26 the
standardization and consistency of care for all children enables
continuous quality improvement, eases audit and evaluation of
outcomes, and ensures adherence for all children by integrating the
latest evidence-based practices. These recommendations respond to
the recognition that addressing the causes of oral disease in isolation
from a child’s life and social circumstances is ineffective in both the
short and long term. The SRG approach allows oral health
professionals to adjust the provision of care to meet children’s
specific needs and support their skills and their ability to maintain
their oral health.
Methodological considerations
The research study was conducted in the Yogyakarta Province,
Indonesia. The choice of location was based on the National Basic
Health Survey,5 which provides information on caries experience of
all residents over twelve in all provinces in Indonesia. Caries
experience in Yogyakarta Province appeared to be the highest in
Indonesia (DMFT=6.5).5 Yogyakarta Province has the highest income
and expenditure on Java island.27. A generally higher income in a
developing economy could result in an increase in caries. On the
other hand, in such an economy the gulf between rich and poor is
great, leaving many without the means to visit a dentist. However,
the variation in sociodemographic variables, such as education level,
between urban and rural areas in this province is considered a
reasonable reflection of the variation in Indonesia. In addition, the
results of the analyses and recommendations for improvement are
quite general in nature. Therefore, the implications of this study can
be considered as valid for all regions in Indonesia.
Qualitative and quantitative methods are used in this thesis to
analyse the SBDP and develop proposals for the improvement of
SBDPs by using an SRG approach. The first study was qualitative in
nature. Dental personnel were interviewed in depth. SBDP
performance was assessed from CHC annual reports in conjunction
with the interviews. These methods were chosen to gain a deep
insight into the constraints on SBDPs perceived by dental staff
(dentists and dental nurses) working for CHC delivering SBDPs in
Yogyakarta Province. No quantitative assessments are available. In
addition, in-depth interviews are an excellent way to explore the
respondent’s feelings and perspectives on the subject under study.28
This method offers freedom in discussion, since it is open to
participants to determine what the important issues are. The data
from the annual reports provided support for an understanding of
the interview findings from a different angle (management and
district authorities). Qualitative research can have fewer safeguards
for avoiding subjective bias in the data collection and the sample of
respondents cannot be shown to be representative. This sets
limitations on the generalizability of the findings.29 As respondents
came from different CHCs, it was to be expected that the full range
of variation and differentiation in SBDP constraints in the field would
be observed. The findings provide hypotheses for deficiencies,
helpful for analyzing and improving a disease-specific programme
like the SBDP. Previous studies report similar issues, suggesting that
the results are externally valid.30 Due to similar health system
infrastructure, sociocultural environments and topography found
nationally, there is no reason to believe that different and/or other
constraints would be found beyond the participating CHCs and
personnel.
A quantitative cross-sectional method was used to answer the
research questions in the second, third and fourth studies. The
second study explored the role of SBDPs in controlling caries. Even
though the path analysis used in this study is an advanced method of
regression for describing the direct dependencies among a set of
variables,31 its limitations should be considered as a basis for further
study. The choice of CHCs was based on convenience – non-
probability sampling. Four CHCs were selected from urban and rural
areas, representing both good and poor SBDPs. This sampling
method was the most feasible since this study relied on willingness
to be involved in the project. The sampling method could, however,
cause bias and limit the generalizability of the results. Despite a fairly
large group of participating children, sample size and composition
were not based on power analysis. This could have prevented the
sometimes skewed distribution of data by over-representing some
categories, such as children without untreated caries. However, the
CHCs chosen represent a relevant and varied section of
socioeconomic backgrounds, including area of residence and
mother’s education. Nonetheless, this study’s results should be
taken as indications which need further exploration using methods
that will yield better generalizability.
Certain limitations to the interpretation of the study results
because of the questionnaires used should be mentioned. In
responding to the oral health behaviour questionnaire, some social
desirability is to be expected. Over-reporting of desirable outcomes,
such as the frequency of dental visits and tooth-brushing, can be
expected. On the other hand, the consumption of sugar is likely to be
under-reported. To minimize this risk, each child was interviewed
individually by a dental nurse trained in tracking behaviour,
especially sugar consumption behaviour. Regarding OHRQoL, using
the CS Child OIPD as an outcome variable for an oral healthcare
programme is not yet common and its validity as an outcome
measure in terms of OHRQoL has not yet been established. This
study’s results show that many children indicated untreated caries as
not being of significant impact on their daily lives. This could be
because the caries lesions are asymptomatic. To examine these
issues, a more detailed measurement of caries is required than the
rather crude DT used in this study. Measurement per surface (DS)
could help differentiate untreated caries with respect to OHRQoL. In
contrast, some children without caries lesions indicated an impact. A
moderate to severe impact related to caries in children without
untreated caries could result from earlier experience such as
exfoliating teeth, temporary pain after trauma etc. Finally, regarding
the proposed method (SRGs), a major question concerns the validity
and reliability of SRGs, which has not been established, especially the
insertion of OHRQoL in the health-need assessment for caries using
impact intensity. On the other hand, Krisdapong et al. tested the
validity of impact intensity. They showed associations between
global oral health ratings and Child-OIDP/OIDP scores that were
mainly due to impact intensity.32
Finally, a discussion paper was used to describe
recommendations for using the SRG approach in SBDP. This kind of
technical paper was used to share ideas for SBDP operations. The
SRG approach requires that appropriate preventive and curative
measures be considered for each SRG from a wide range of such
measures. A problem with this is that a solid scientific basis is mostly
absent. Moreover, each measure has to be evaluated for the
Indonesian context. Identifying the scientific basis for each available
method and its suitability for Indonesia goes beyond the scope of
this thesis. The discussion paper aims to promote a mainly
preventive strategy for SBDPs, to prevent new lesions and reduce
caries incidence in the future, using the SRG approach. Curative
methods are included as part of this preventive approach. Discussion
of the cost-effectiveness of measures is required, as improvements
to the SBDP have to be implemented through the reallocation of
existing resources. The SGR approach can also be adopted by private
practitioners as a practical tool for determining the best treatment
to offer to children. However, the recommendations about using the
SRG approach and alternative preventive and curative methods need
further research because validity tests have not yet been performed.
The recommendations are offered as general guidance and must be
balanced with the professional practitioners’ expertise.
Future perspectives
This dissertation permits the conclusion that a
comprehensive approach to implementing an improved SBDP should
be encouraged. To plan appropriate and effective services, the
health needs of the population have to be assessed to enable the
tailoring of health interventions to the needs of different people.
Promotion and prevention intervention should be emphasized,
because that would meet the recommendation to develop a cost-
effective programme in the context of the limited resources
available to CHCs.
It has been recognized that demographic variables are strong
predictors of caries risk in children.20 The economic inequalities
between rich and poor which are commonly found in developing
countries is a challenge for Yogyakarta Province. This province is
considered one of the most prosperous on the island of Java, but
inequalityin economic growth has resulted in a wide economic gulf
between rich and poor.27 Moreover, Patussi et al.33 showed that the
prevalence and severity of dental caries was higher in areas with
larger inequalities in income. Therefore, dental caries can be
expected to increase in the coming years.
The implementation of the recommended SBDP
improvements requires a change to conditions such as the prevalent
curative approach to oral health care. Better financial conditions are
also required, for instance to pay for oral care. A recent
development may have a significant impact on creating conditions
for an improved SBDP. The NHS will be in implementation from early
2014 until 2019.23 Community health programmes, including the
SBDP, will continue to be financed by central and local government.
Under the NHS system, children referred upon screening will be
treated free of charge in CHCs. This will encourage children and their
parents to use CHC dental services  and get the maximum benefit of
care. The SRG approach should then lead to alternative strategies to
reorient the oral health service from cure to prevention.
Consequently, this requires training dentists and dental nurses to be
skilled at preventing caries and delivering dental health education.
Recommendations
1. The validity, effectiveness and cost-effectiveness of the SRGs
approach should be studied. To that end, the transition
potential of alternative interventions at various stages should
be determined. While this study will contribute to the
development of a sociodental approach in SBDPs, it is also
useful in informing the practice of individual clinicians, as
children might visit a private dentist upon referral after
screening.
2. The design of the SRG approach intervention strategy should
itself be enhanced to improve its effectiveness. First, the recall-
interval of each intervention type should be reviewed to
understand its effectiveness. Screening should also be
expanded to embrace simple care in school, such as extraction
and ART. Second, to extend the programme’s indications for a
broader population of children (pre-school and high school).
3. Third, the effectiveness of programme implementation should
be assessed in areas with different sociodemographic
characteristics.
4. Fourth, all possible barriers to implementing the strategy
should be mapped in various populations and practice settings
to ensure the feasibility of the SRG approach strategy.
References
1. Ekstrand KR, Christiansen MEC. Outcomes of a non-operative
caries treatment programme for children and adolescents.
Caries Res 2005;39:455-467.
2. Axelsson P, Lindhe J. The effect of a preventive programme
on dental plaque, gingivitis and caries in schoolchildren.
Results after one and two years. J ClinPeriodontol
1974;1:126-138.
3. De Farias IA, de Araújo Souza GC, Ferreira MA. A health
education programme for Brazilian public schoolchildren: the
effects on dental health practice and oral health awareness.
J Public Health Dent 2009 Fall;69(4):225-230.
4. WHO Oral Health Country/Area Profile Programme:
Indonesia.
http://www.whocollab.od.mah.se/searo/indonesia/data/ind
onesiacar.html. Accessed on July 7, 2010.
5. Amalia R, Schaub RM, Widyanti N, Stewart R, Groothoff JW.
2012. The role of school-based dental programme on dental
caries experience in Yogyakarta Province, Indonesia. Int J
Paed Dent. May 22(3):203-210. doi: 10.1111/j.1365-
263X.2011.01177.x. Epub 2011 Aug 24.
6. Amalia R, Schaub RM, Stewart R, Widyanti N, Groothoff JW.
Impact of school-based dental programme performance on
the oral health-related quality of life in children in
Yogyakarta Province Indonesia. Unpublished report.
7. Yee R, Sheiham A. The burden of restorative dental
treatment for children in Third World countries.
International Dental Journal 2002; 52:7-10.
8. Travis P, Bennett S, Haines A, Pang T, Bhutta Z, Hyder AA,
Pielemeier NR, Mills A, Evans T.Overcoming health-systems
constraints to achieve the Millennium Development Goals.
Lancet.2004 Sep 4-10;364(9437):900-6.
9. Beaglehole R, Epping-Jordan JA, Patel V, Chopra V, Ebrahim
S, Kidd M, Haines A. Improving the prevention and
management of chronic disease in low-income and middle-
income countries: a priority for primary healthcare. The
Lancet 2008 sepember; 372(9642): 940-9.
10. Centers for diseases control and prevention.
Recommendations for using fluoride to prevent and control
dental caries in the United States. MMWR 2001; 50(N.RR-14)
: 19-24.
11. Sheiham A. Impact of dental treatment on the incidence of
dental caries in children and adults.Community Dent Oral
Epidemiol1997 Feb;25(1):104-112.
12. Milsom K, Blinkhorn A, Worthington H, Threlfall A, Buchanan
K, Kearney-Mitchell Petal. The effectiveness of school dental
screening:a cluster-randomized control trial. J Dent Res
2006; 85(10):924-928.
13. GochmanDS. Handbook of health behaviour
research.Personal and social determinants. New
York:Plenum Press,1997: p xiii
14. Adulyanon S, Sheiham A. Oral impacts on daily
performances. In : Slade GD, editor. Measuring oral health
and quality of life. Chapel Hill : University of North Caroline ;
1997. P.151-60.
15. Crocombe LA, Broadbent JM, Thomson WM, Brennan DS,
PoultonR. 2012. Impact of dental visiting trajectory patterns
on clinical oral health and oral health-related quality of life. J
Public Health Dent.Winter;72(1):36-44. doi: 10.1111/j.1752-
7325.2011.00281.x. Epub 2011 Oct 10.
16. Orawan N. The effect of an intervention to enhance sense of
coherence on oral health related quality of life : A cluster
randomised controlled trial . Doctoral Dissertation.University
of Sheffield.2012. Available from
http://etheses.whiterose.ac.uk/id/eprint/2814. Accessed on
August 25,2013.
17. Mtaya M, Astrøm AN, Tsakos G. Applicability of an
abbreviated version of the Child-OIDP inventory among
primary schoolchildren in Tanzania. Health Qual Life
Outcomes. 2007 Jul 13;5:40.
18. Hyde S, Satariano WA, Weintraub JA. Welfare dental
intervention improves employment and quality of life. J Dent
Res 2006:79. DOI:10.1177/154405910608500114
19. Gherunpong S, Sheiham A, Tsakos G. A sociodental approach
to assessing children's oral health needs: integrating an oral
health-related quality of life (OHRQoL) measure into oral
health service planning.Bull World Health Organ. 2006
Jan;84(1):36-42. Epub 2006 Feb 23.
20. Powell LV. Caries prediction: a review of the
literature.Community Dent Oral Epidemiol. 1998
Dec;26(6):361-71.
21. Eiser C. No pain, no gain? Integrating QoL assessment in
paediatrics. Arch Dis Child. 2007 May;92(5):379-80.
22. Sheiham A, Tsakos G. Health need assessment. In : Pine CM,
Harris R (eds). Community Oral Health. UK : Quintessence
Publishing Co Ltd, 2007.
23. International Labour Organization.Social Protection
Platform. Social security profile Indonesia.
http://www.socialprotection.org/gimi/gess/ShowCountryPro
file.do?cid=444. Accessed on April, 2014.
24. Frencken JE, Peters MC, Manton DJ, Leal SC, Gordan VV,
Eden E. Minimal intervention dentistry for managing dental
caries - a review: report of a FDI task group. Int Dent J. 2012
Oct;62(5):223-43. doi: 10.1111/idj.12007.
25. Åstrom AN, Mashoto KO. Changes in oral health
relatedknowledge, attitudes and behaviours following school
based oral health education and atraumatic restorative
treatment in rural Tanzania. NorskEpidemiologi
2012;22(1):21-30.
26. Ministry of Health Republic Indonesia. Manual of School-
Based Dental Program. Jakarta :Directorate-General of
Health Management Efforts, Ministry of Health, 2012. (In
Bahasa)
27. BPS-Statistik Indonesia. Gini Rasio Kota Yogyakarta Tahun
2011. BPS-statistikIndonesia. Yogyakarta,2011.
28. Steinar K. Doing Interviews (The Sage Qualitative Research
Kit). London : Sage publication; 2007.
29. Mays N, Pope C. Rigour and qualitative research. BMJ. July
1995; 311 : 109-112.
30. Heywood P, Choi Y. Health system performence at the
district level in Indonesia after decentralization. BMC Int
Health and Hum Rights 2010,10:3. Doi :10.1186/1472-698x-
10-3.
31. Olobatuyi,ME. A user’s guide to path analysis. Maryland USA
: University press of America ; 2006.
32. Krisdapong S, Sheiham A. Which aspects of an oral health-
related quality of life measure are mainly associated with
global ratings of oral health in children? Community Dent
Oral Epidemiol. 2014 Apr;42(2):129-38. doi:
10.1111/cdoe.12061.Epub 2013 Jul 24.
33. Pattussi MP, Marcenes W, Croucher R, Sheiham A. Social
deprivation, income inequality, social cohesion and dental
caries in Brazilian school children.Soc Sci Med. 2001
Oct;53(7):915-25.
SUMMARY
The aim of this dissertation is to evaluate the operational
processes of Community Health Centres (CHCs) in Yogyakarta
Indonesia in delivering the national School-Based Dental programme
(SBDP), and to assess the influence of SBDP performance on
children’s oral health, oral health behaviour and oral health-related
quality of life. The results of this evaluation indicate the need to
improve the SBDP. We developed and partly tested a method to
achieve this, to form the basis of recommendations for planning,
implementing and evaluating cost-effective oral healthcare
interventions targeting schoolchildren. Interventions have to be
selected for their potential to prevent oral disease, control caries risk
and improve quality of life. This dissertation is concerned with dental
caries, one of the largest burdens in public dental health but actually
a preventable disease in childhood and adolescence. Five studies
were conducted to look into constraints on the performance of the
SBDP, the role of SBDP performance on dental caries experience, the
impact of SBDP performance on oral health-related quality of life in
children, the classification of children by sociodental risk conditions
and the management of caries in children based on Sociodental Risk
Groups.
Chapter 1 of this dissertation provides a general
introduction, an overview of the Indonesian healthcare system in
general and the oral healthcare system, including the SBDP
specifically. The Indonesian healthcare system is characterized by a
mixture of public and private efforts in both organization and
financing. The public health sector has an important role in the
healthcare system because it is the benchmark for efforts in the
health sector. CHCs provide important public health services, as they
constitute the largest network of primary care in Indonesia. The
activities of CHCs can be distinguished into two parts: mandatory
and extended activities, which include the SBDP. The opportunities
available for a programme are decisive for the extent and the nature
of the programme.
Since 2004 the healthcare system has been decentralized,
making provincial and district authorities responsible for the
implementation of health policies and the distribution of public
budgets. The system is still developing, resulting in large differences
between wealthy and poor districts and sub-districts. Differences
between CHCs from different districts occur because of a lack of
standardization in policies and differences in economic
circumstances. For many years, CHCs have provided dental care for
children in primary schools through the SBDP, as part of a national
strategy for school health. The main objective of an SBDP is to
improve the dental health of schoolchildren through health
promotion and disease prevention. An SBDP consists mainly of the
annual screening of children, dental health education and supervised
tooth brushing in the classroom, for which teachers are also trained.
Discovery of caries lesions during screening leads to referral to the
CHC dental clinic. However, an increasing trend towards caries
experience in twelve-year-old Indonesian children has emerged
recently and the caries prevalence in children can be categorized as
high. There are indications that a complex of factors is contributing
to this, including the constraints on the operational processes within
the SBDP and the socio-behavioural characteristics of children.
Recently, studies have been conducted to develop health need
models using Oral Health Related Quality of Life (OHRQoL) to
encourage the consideration of the behavioural aspects of
treatment, to support a health-orientated rather than curative
approach and to promote the adoption of preventive behaviour. This
chapter reveals that it is a challenge to implement an intervention
strategy to reduce caries in children in SBDPs by applying the
concept of health need.
Chapter 2 explains the context of and personal experiences in
the day-to-day operation of CHCs in performing the SBDP. A study is
described which explores the main constraints in managing SBDP.
Annual reports from the last two years and SBDP activity records per
CHC were reviewed for work processes and possible constraints to
programme implementation. The review of the CHC reports was
based on the four procedure categories from the SBDP manual: 1)
resources and logistics, including human resources, budget,
materials and facilities; 2) action plans, including a situational
analysis of the area based on epidemiological data, problem
formulation, problem solutions and resources distribution; 3)
achievement of targets; and 4) monitoring and evaluation. Issues
emerging from these four themes formed the basis for the in-depth
interviews which elicited explanations of challenges to the execution
of the SBDP in each CHC. The study applies a qualitative
methodology and includes 16 dentists and 25 dental nurses working
in CHCs. The study’s results pointed to SBDP operating budget
shortfalls and a ratio of dentists to dental nurses that was below the
national standard. A lack of programme management skills and
knowledge was identified as a constraint. Material support for CHC
dental care is mostly for curative treatment and materials for
prevention are scarce. This leads to a bias towards curative
treatment in the SBDP which is suspected as being one of the causes
of increasing caries and indicated as being the most significant
barrier to reducing caries in children. Regarding social factors,
poverty and transport difficulties appeared as constraints for
compliance with referral after screening. These findings indicate the
need to optimize all available resources and implement efficient
working practices, since obtaining more resources from the District
Health Office cannot realistically be expected.
Chapter 3 evaluates the achievements of well and poorly
performed SBDPs in controlling caries in children aged twelve in
Yogyakarta Province, taking into account the possible influence of
sociodemographic factors and oral health-related behaviour. A cross-
sectional survey was performed of 1906 children aged twelve
participating in SBDPs. Four CHCs were chosen by good and poor
performance in urban and rural areas. Caries was assessed using
WHO criteria while behaviour and sociodemographic factors were
collected using a questionnaire administered to the children. Most of
the children in Yogyakarta Province had untreated caries lesions,
which was by far the largest proportion of caries experience.
Children participating in well performed SBDPs had lower caries
experience than children from poorly performed SBDPs. The path
analysis results showed that place of residence had the strongest
direct relationship with caries experience. Good SBDP performance
was significantly related to good oral health behaviour. However, at
the same time, the children’s sociodemographic characteristics also
influenced their behaviour. Regarding this study’s results, it is
important to reflect on the strategy implemented in the SBDP. A
strategy which emphasizes screening and referral for curative
treatment might not result in better oral health and even appears to
fail to increase the utilization of dental services and caries
prevention.
For a broader understanding of the consequences of SBDP
performance, Chapter 4 considered the outcomes of SBDP
performance beyond clinical criteria, by investigating the
relationship with OHRQoL, taking into account the influence of
untreated caries and sociodemographic factors. A cross-sectional
survey was performed in the same sample as Chapter 3 (1906
children aged twelve). Caries was assessed using WHO criteria. Data
on OHRQoL and sociodemographic factors were collected by
interviewing the children. OHRQoL was measured by impact
intensity levels using the Condition-Specific Child Oral Impact on
Daily Performances (CS-Child-OIDP) index. This study’s results show
that most of the children who reported an impact on daily life
related to caries indicated low or very low impact intensity. The
results of analyses showed that SBDP performance and place of
residence are the only statistically significant predictors of impacts
on daily performance related to caries. Of those two variables, SBDP
performance is the best predictor. This finding indicates that when a
SBDP is performed well, it can raise children’s awareness of oral
health. More generally, it is possible that regular activities conducted
in effectively performed SBDPs have a positive psychological effect
on children’s self-esteem, as they are in close contact with health
professionals.
Chapter 5 presents an initial test of the Sociodental Risk Group
(SRG) approach, which consists of Normative Need (NN), Impact-
Related Need (IRN) and Propensity-Related Need (PRN) assessments.
This study is aimed at exploring whether classifying children in SRGs
results in a differentiation of needs which could help reconsideration
of SBDP strategies. Variables regarding children’s sociodemographic
backgrounds were analysed to provide an understanding of each
group’s psychosocial context. Other caries experience components
(MT and FT) are explored as additional indicators of sociodental risks
in each group. The SRG approach is a modification of the original
sociodental approach, which explicitly includes ‘impact of caries on
daily life’ in its needs assessment. Eight SRGs can thus be identified
with different dental needs, also distinguished by the risk of
developing or progressing caries based on the combination of
untreated caries (DT from DMFT), the oral impact related to caries
(measured by CS-Child-OIDP) and oral health behaviour propensity.
Sociodemographic variables were collected by questionnaire for a
better understanding of the nature of each SRG. Data from across-
sectional dental survey of 1906 children aged twelve in Yogyakarta
Province were used for this analysis. The study results showed that
DMFT increased from group 1 to 8. Higher DMFT is related to greater
impact intensity and poorer behaviour. Impact appears to play an
additional role itself in risk assessment: for instance, some children
with poor behaviour propensity show no impact while others do.
This could be a sign of an intrinsic motivation to behave well.
However, sociodemographic characteristics could modify a group’s
apparent risk. Compared to standard curative treatment, the SRG
approach provides an opportunity also to provide other appropriate
curative and preventive services.
Chapter 6 presents recommendations for caries management by
disease prevention and reduction based on SRGs as potentially cost
effective SBDP interventions. SRG intervention models involve a
combination of comprehensive services including promotion-
prevention based on intervention level (simple, moderate and
extensive) and curative intervention. The measures and protocols
proposed are based on Minimal Intervention Dentistry (MID)
principles. A simple intervention (basic programme), consisting of
dental health education to maintain or stabilize good behaviour to
last a lifetime is recommended for the low-risk children group. A
moderate intervention combining the basic programme with
standard curative treatment is recommended for the moderate-risk
children group. An extensive intervention, combining the basic
programme with intermediate or palliative treatment is
recommended for the high-risk children group. For the latter two
groups, IRN is used for guidance in delivering dental health
education. In addition, it is also used as an indicator of OHRQoL,
following the completion of intervention. Finally, by differentiating
the level of intervention, the approach requires a change in the SBDP
conditions to shift from an orientation on curative to preventive
action. Annual planning and evaluation becomes a necessity to meet
the differentiated needs/risks, which will also change (aiming for
improvement) over time. The differentiation and the preventive
orientation permit implementing a wide range of preventive
(including secondary prevention) measures and treatments. This
increases the cost-effectiveness of the SBDP, possibly resulting in
improved oral health for later life without a substantial increase in
the consumption of resources.
Chapter 7 summarizes and discusses the overall research
findings. There is an opportunity for SBDPs to improve their role in
implementing cost-effective and preventive interventions. The SRG
approach has been developed to guide planning an intervention
strategy. The study results have shown how a broad differentiation
in dental treatment needs results from the application of the SRG
approach. However, some sociodemographic characteristics can
influence a group’s apparent risk, thus the intervention model could
also consider this factor. The SRG approach allows dental teams to
focus more on the underlying determinants of oral disease during
the clinical encounter and adjust the provision of care.
The research conducted for this dissertation was based on
qualitative and quantitative methods. Qualitative research by in-
depth interviews is an excellent method to explore a topic in depth.
However, it is limited in terms of generalizability. The results of our
qualitative study therefore only provide an indication of the
deficiencies in the SBDP that need to be addressed. A quantitative
cross-sectional study was used to look at the role of the SBDP both in
controlling caries and in influencing OHRQoL. The sampling method
used could limit the generalizability of the results, but the results do
provide a basis for future research avoiding the methodological
limitations of the study presented in this thesis.
It can be concluded on the basis of this dissertation that the
comprehensive implementation of programme intervention in the
SBDP should be encouraged. It is worth noting that in 2014 the
Indonesian government implemented a national health security
system which makes health services received at CHCs free of charge.
We expect that strengthening the health programme will improve
the utilization of oral healthcare for children in CHCs.

NEDERLANDSE SAMENVATTING
Het doel van de onderzoeken beschreven in dit proefschrift
betreft het evalueren van de werkprocessen bij de uitvoering van het
nationale programma voor schooltandverzorging (STV) door wijk
gezondheidscentra (WGC) in Yogyakarta, Indonesië. Daarbij is de
invloed nagagaan van de uitvoering van STV op de mondgezondheid
van kinderen, hun gedrag en hun kwaliteit van leven gerelateerd aan
mondgezondheid. De resultaten van de evaluatie wijzen op de
noodzaak de uitvoering van STV te verbeteren. Een methodiek is
ontwikkeld om verbetering te bereiken en deze is initieel getest. Op
grond daarvan worden aanbevelingen gedaan voor de planning,
invoering en evaluatie van kosteneffectieve interventies in de STV.
De interventies zijn geselecteerd op grond van hun potentie om
mondziekten te voorkomen, het cariës risico te beheersen en de
kwaliteit van leven te verbeteren. Centraal staat hierin cariës als een
van de grootste uitdagingen voor de mondzorg maar tegelijk een te
voorkomen ziekte bij kinderen en adolescenten. Een drietal studies
werd uitgevoerd om inzicht te krijgen in respectievelijk mogelijke
beperkingen in de uitvoering van de SVT, de invloed van de SVT op
het voorkomen van cariës, de invloed van de SVT op de
mondgezondheid gerelateerde kwaliteit van leven van kinderen. Op
grond van de resultaten werd een classificatie ontworpen op basis
sociaal tandheelkundige condities als basis voor het management
van cariës bij kinderen.
Hoofdstuk 1 van het proefschrift bestaat uit een algemene
inleiding met een overzicht van het Indonesische systeem van
gezondheidszorg in het algemeen, de mondzorg en de STV in het
bijzonder. De gezondheidszorg in Indonesië wordt gekarakteriseerd
door een combinatie van publieke en private inspanningen in zowel
de organisatie als de financiering. Het publieke deel van de
gezondheidszorg is belangrijk, omdat ze daarinijkpunten gevormd
wordenen voor alle activiteiten in de gezondheidszorg. De
wijkgezondheidscentra vormen het grootste netwerk van
eerstelijnszorg in Indonesia en leveren daarom in belangrijke mate
publieke zorg. De activiteiten van de wijkgezondheidscentra bestaan
uit twee delen: verplichte en electieve activiteiten. Tot de laatste
behoort de uitvoering van schooltand verzorging, waardoor
dezeafhankelijk is van de lokale mogelijkheden.
Sinds 2004 is de gezondheidszorg gedecentraliseerd, waarbij
provincies en districten verantwoordelijk zijn voor de implementatie
van gezondheidsbeleid en de verdeling van de middelen. Het
systeem is nog in ontwikkeling waardoor er grote verschillen bestaan
tussen rijke en arme districten en sub-districten. Door een gebrek
aan standaardisatie van beleid en verschillen in economische
omstandigheden verschillen wijkgezondheidscentra uit verschillende
districten. Gedurende vele jaren hebben wijkgezondheidscentra
mondzorg gegeven aan basis school kinderen in het kader van de
schooltandverzorging als onderdeel van een nationaal beleid gericht
op gezondheidszorg in school. Het hoofddoel van de STV is het
verbeteren van de mondgezondheid van schoolkinderen door middel
gezondheidsbevordering en preventie. Het programma van de STV
bestaat hoofdzakelijk uit het jaarlijks mondonderzoek van kinderen,
tandheelkundige gezondheidsvoorlichting en onder toezicht
tandenpoetsen in de klas, waarvoor onderwijzers ook worden
opgeleid.
Ontdekking van carieuze laesies tijdens het mondonderzoek
leiden tot verwijzing naar de tandheelkundige kliniek in het
wijkgezondheidscentrum. Recent bleek echter een toenemende
trend in het voorkomen van cariës bij 12-jaar oude Indonesische
kinderen: de caries prevalentie bij deze kinderen kan als hoog
beschouwd worden. Er zijn aanwijzingen dat een complex aan
factoren hieraan bijdraagt, waaronder de beperkingen in de
uitvoering van de STV en de sociaal-gedragsmatige karakteristieken
van de kinderen. Onlangs zijn modellen ontwikkeld om de behoefte
aan mondzorg vast te stellen met behulp vanhet concept van aan
mondgezondheid gerelateerde kwaliteit van leven. Dit is gebeurd om
de aandacht van de gedragsmatige aspecten van de mondzorg te
stimuleren, een op gezondheid gerichte in plaats van curatieve
aanpak te steunen en preventief gedrag te bevorderen. Het is een
uitdaging om een interventie strategie voor de STV te ontwikkelen
en uit te voeren om cariës bij kinderente verminderendoor het
toepassen van het concept van de behoefte aan gezondheid.
In hoofdstuk 2 wordt de dagelijkse uitvoering van de STV
door de WGC’s beschreven aan de hand van persoonlijke ervaringen
van medewerkers en een analyse van de omstandigheden
waaronder zij moeten werken. Het is een studie waarin verkend
wordt wat de belangrijkste beperkingen zijn in het uitvoeren en
regelen van de STV. Op grond van jaarverslagen van twee
voorgaande jaren en verslagen van STV activiteiten per WCG werden
de werkprocessen beoordeeld om mogelijke beperkingen voor de
uitvoering van het programma op te sporen. De beoordeling van de
WGC jaarverslagen was gebaseerd op de vier categorieën van
procedures die worden aangegeven in de nationale STV handleiding:
1) middelenen logistiek, waarondermenskracht, budget, materiaal en
faciliteiten,2) actieplannen, inclusief een analyse van de situatie in
het gebied op basis van epidemiologische gegevens,
probleemstelling, probleem oplossingenen verdeling van
middelen,3) de realisatie van de doelstellingenen 4) monitoring en
evaluatie. Problemen die bij ieder van deze vier procedures naar
voren kwamen vormden de basis voordiepte-interviews om
uitspraken te ontlokken over de uitvoering van de STV in elke WGC.
Dit kwalitatieve onderzoek betrof 16 tandartsen en 25‘ dental
nurses’  werkzaam in WGC’s. Resultaten van het onderzoekwijzen op
tekorten in het beschikbare budgetten voor de  STV terwijl de
verhouding van tandartsen/’dental nurses’ lager was dan de
nationale norm. Een gebrek aan management vaardigheden en
kennis om het programma te beheersen werd  vast gesteld.
Materiële middelen voor de tandheelkundige zorg door WGC ‘s is
zijn vooral gericht op curatieve behandeling; materialen voor
preventie zijn schaars. Dit leidt toteen voorkeur voor curatieve
behandeling in de STV die daarmee een vande oorzaken van de
toenemende cariës is en daarmee de belangrijkste barrière voor het
verminderen van cariës bij kinderen. Sociale factoren, armoede en
transport problemen blijken beperkingen voor de naleving van
verwijzing na screening. Deze bevindingen wijzen op de noodzaak
om alle beschikbare middelen te optimaliseren en efficiënte
werkmethoden in te voeren, omdat het niet realistisch is om meer
middelen te verwachten van de gezondheidszorg autoriteiten van
het district.
In hoofdstuk 3 wordt geëvalueerd welke invloed goed,
respectievelijk slecht uitgevoerde STV heeft op het  controleren van
cariës bij twaalfjarige kinderen in de provincie Yogyakarta, rekening
houdend met demogelijke invloed van sociaal-demografische
factoren en aan mondgezondheid gerelateerde gedrag. Een cross-
sectionele survey werd uitgevoerd onder 1906 kinderen van twaalf
jaar uit de gebieden van vier WGC’s die werden gekozen op grond de
kwaliteit van de uitvoering van de STV in zowel stedelijke als landelijk
gebied. Cariës werd beoordeeld met behulp van WHO-criteria,
terwijl gegevens over gedrag en sociaal-demografische factoren
werden verzameld met behulp van een vragenlijst die bij de kinderen
werd afgenomen. Het merendeel van de kinderen had onbehandelde
carieuze laesies, veruit het grootste deel van cariës-geschiedenis
(DMFT). Kinderen die deelnemen aan goed uitgevoerde STV hadden
minder cariës dan kinderen die deelnamen aan  slecht uitgevoerde
STV.
Resultaten van pad analyse toonden aan dat woonplaats
(stedelijk of platteland) de sterkste directe relatie met cariës
vertoonde. Goede uitgevoerde STV was significant positief
gerelateerd aan goed aan mondgezondheid gerelateerd gedrag.
Tegelijk blijken sociaal-demografische kenmerken van de kinderen
ook hun gedrag te beïnvloeden. Wat betreft de resultaten van dit
onderzoek is het belangrijk de voor STV gebruikte strategie te
heroverwegen. Een strategie die screening en verwijzing voor
curatieve behandeling benadrukt leidt mogelijk niet tot betere
mondgezondheid; ze leidt zelfs niet tot beter gebruik van de
mondzorg en preventie.
Voor een beter inzicht in de gevolgen van uitvoering van STV
wordt in hoofdstuk 4 verder gekeken dan klinische criteria, door
onderzoek naar de relatie van de uitvoering van STV met aan
mondgezondheid gerelateerde kwaliteit van leven , rekening
houdend met de invloed van onbehandelde cariës en sociaal
demografische factoren. De benodigde gegevens werden verzameld
bij dezelfde groep van 1906 kinderen beschreven in hoofdstuk 3.
Cariës werd beoordeeld met behulp van WHO-criteria. Gegevens
over an mondgezondheid gerelateerde kwaliteit van leven en social
demografische factoren werden verzameld door middel van
interviews bij de kinderen. Mondgezondheid gerelateerde kwaliteit
van leven werd gemeten door intensiteit niveaus met behulp van de
Condition-Specific (namelijk cariës) Child Oral Impact on Daily
Perfomances(CS-Child-OIDP) index. Uit de resultaten dit onderzoek
blijkt dat het merendeel van de kinderen dieeen impact aangeven op
het dagelijks leven in verband met caries een lage of zeerlage impact
intensiteit melden. Uit de analyses bleek dat de kwaliteit van
uitvoering van STV en woon plaats de enige statistisch significante
voorspellers zijn voor de gevolgen voor het dagelijkse leven met
betrekking tot van cariës. Van deze twee variabelen is de kwaliteit
van uitvoering van STV de beste voorspeller. Deze  bevinding geeft
aan dat wanneer STV goed wordt uitgevoerd,  dit het bewustzijn van
de mondgezondheid van kinderen kan verhogen. Meer in het
algemeen is het mogelijk dat de reguliere activiteiten in een effectief
uitgevoerde STV een positief psychologisch effect hebben op het
gevoel van eigenwaarde van de kinderen, omdat ze in nauw contact
staan met gezondheidswerkers.
In hoofdstuk 5 wordt gerapporteerd over een eerste test
met de Sociodental Risk Group (SRG) aanpak, die bestaat uit een
combinatie van metingen, namelijk  van de normatieve behandelings
noodzaak (NN), de behandelingsnoodzaak op grond van gevoelde
gevolgen van cariës (IRN) en de behandelingsnoodzaak op grond van
gedrag (PRN).   Deze studie is gericht op het verkennen van de vraag
of het classificeren van kinderen in SRG’s resulteer in een
differentiatie in de uitsluitend normatieve behandelings noodzaak
die heroverweging van STV strategieën kan helpen. Variabelen met
betrekking tot de sociaal-demografische achtergrond en van de
kinderen warden geanalyseerd om een goed begrip van de
psychosociale context van elke groep te krijgen. Andere
componenten van de cariësgeschiedenis (MT and FT) werden
onderzocht als aanvullende indicatoren van sociaal tandheelkundige
risico's in elke groep. De SR Gaan pak is een wijziging van de
oorspronkelijke sociaal tandheelkundige aanpak, omdat expliciet'
invloed van cariës op het dagelijks leven' in de beoordeling van de
behandel noodzaak wordt betrokken. Acht SRG’s kunnen worden
geïdentificeerd met verschillende tandheelkundige behandelnoden.
Deze groepen zijn ook te onderscheiden door verschil in risico op het
ontwikkelen of voortschrijden van cariës gebaseerd op de
combinatie van onbehandelde cariës (DT uit DMFT), de invloeden op
het dagelijks leven die verband houden met cariës (gemeten met CS-
Child-OIDP) en aan mondgezondheid gerelateerd gedrag. Sociaal
demografische variabelen werden verzameld via een vragenlijst voor
een beter begrip van de aard van elk SRG. De analyses werden
gedaan om gegevens verkregen bij de eerder beschreven 1906
kinderen. DMFT steeg van  groep 1 tot groep 8.  Acht hoger DMFT
komt voor bij grotere impact intensiteit en slechter gedrag. Impact
lijkt een bijkomende rol spelen zelf in de risicobeoordeling:
bijvoorbeeld sommige kinderen met een slechte gedrag neiging
vertonen geen gevolgen, terwijl anderen doen. Dit kan een teken zijn
van een intrinsieke motivatie om goed te gedragenzijn. Er kon echter
socio demografische kenmerken duidelijk risico van een groep te
wijzigen. In vergelijking met de standaard curatieve benadering op
grond van de normatieve behandel noodzaak biedt de SRG aanpak
de mogelijkheid voor alternatieve pass en decoratieve en
preventieve behandelingen.
In hoofdstuk 6 worden aanbevelingen gedaan voor
beheersing van cariës door preventie en beperking van ziekte
gebaseerd op SRGs als basis voor potentieel doelmatige STV
interventies. Het model van SRG’s maakt een combinatie van
behandelingen mogelijk,  waaronder gezondheidsbevordering en
preventie verschillende interventieniveaus (eenvoudig, matigen,
uitgebreide) en curatieve interventies. Maatregelen en protocollen
worden voorgesteld die zijn gebaseerd op principes van de Minimale
Interventie Tandheelkunde (MIT). Een basis programma dat kan
bestaan uit tandheelkundige gezondheidsvoorlichting om goed
gedrag te handhaven of stabiliseren voor het leven,wordt
aanbevolen voor de groep kinderen met een laag risico. Voor de
groep kinderen met een matig risico kinderen kan het
basisprogramma worden gecombineerd met standaard curatieve
behandeling. Een uitgebreide interventie, een combinatie van het
basisprogramma met tijdelijke of palliatieve behandeling wordt
aanbevolen voor de groep hoog-risico kinderen. Voor de laatste
twee groepen, wordt IRN gebruikt voor begeleiding in het leveren
van tandheelkundige gezondheidsvoorlichting.Daarnaast wordt IRN
ook gebruikt als een indicator van aan  mondgezondheid
gerelateerde kwaliteit van leven ter evaluatie van een interventie.
Tot slot, de differentiatie in de mate van interventie vraagt een
verandering in de STV voor waarden om te verschuiven van een
oriëntatie op curatieve naar preventieve maatregelen. Jaarplanning
en evaluatie worden een noodzaak om aan de gedifferentieerde
behandelnoden /risicos, die ook zullen veranderen (door het streven
naar verbetering) ook na verloop van tijd nog te voldoen. De
differentiatie en de preventieve oriëntatie maken uitvoeren van een
breed scala vanpreventieve(inclusief secundaire preventie)
maatregelen enbehandelingen mogelijk. Dit verhoogt de
kosteneffectiviteit van de STV, mogelijk resulterend in een betere
mondgezondheid voor het latere leven, zonder een aanzienlijke
stijging van het gebruik van hulpbronnen.
In hoofdstuk 7 wordt een overzicht gegeven van de
algemene bevindingen van onderzoeken deze  worden besproken. Er
is een kans voor de STV om zich te verbeteren door in de uitvoering
van kosteneffectieve en preventieve interventies te hanteren.De SRG
benadering is ontwikkeld om de planning van een interventie
strategie te begeleiden. Uit de onderzoek blijkt dat een brede
differentiatie aan tandheelkundige behandelingen voort kan komen
uit de toepassing van de SRG benadering. Echter, sommige sociaal
demografische kenmerken kunnen duidelijk het risico van een groep
beïnvloeden, waarmee in het interventie model rekening moet
worden gehouden. De SRG aanpak maakt dat in de mondzorg meer
op de onderliggende determinanten van orale ziekten gelet wordt
tijdens klinisch werk, waardoor de zorgverlening kan worden
aangepast. Het onderzoek voor dit proefschrift werd op basis van
kwalitatieve en kwantitatieve methoden uitgevoerd. Kwalitatief
onderzoek door diepte-interviews is een uitstekende methode om
een onderwerp te verkennen in de diepte. Het is echter beperkt in
termen van generaliseerbaarheid. De resultaten van ons kwalitatief
onderzoek zijn daarom alleen een indicatie van de tekortkomingen in
de STV die moeten worden aangepakt. Een kwantitatieve cross-
sectionele studie werd gebruikt om te kijken naar de rol vande STV
zowel in het controleren van cariës en als in het beïnvloeden van
mondgezondheid gerelateerde kwaliteit van leven. De wijze van
steekproef trekken kan de generaliseerbaarheid van de resultaten
beperken, maar de resultaten geven wel een basis voor toekomstig
onderzoek waarbij de methodologische beperkingen van dit
onderzoek worden vermeden. Op basis van dit proefschrift blijkt een
geïntegreerd programma voor STV  uiterst wenselijk. Het is
vermeldenswaard dat in 2014 de Indonesische regering een
nationaal gezondheidszorg systeem is gaan invoeren dat
gezondheidszorg door WGC kosteloos voor de gebruiker maakt. Het
is te verwachten dat de versterking van het gezondheidzorg in het
algemeen het gebruik van mondgezondheidszorg door kinderen in
WGC’s zal verbeteren.
RANGKUMAN
Disertasi ini bertujuan untuk mengevaluasi proses
operasional Pusat Kesehatan Masyarakat (Puskesmas) di Yogyakarta
Indonesia dalam menjalankan program Usaha Kesehatan Gigi
Sekolah (UKGS). Secara khusus disertasi ini juga bertujuan untuk
menilai pengaruh UKGS pada kesehatan gigi, perilaku dan kualitas
hidup yang berkaitan dengan kesehatan mulut anak usia sekolah.
Hasil dari evaluasi menunjukkan perlunya upaya untuk
meningkatkan UKGS.  Sejalan dengan hal tersebut, kami
mengembangkan dan menguji metode yang dapat dijadikan dasar
perencanaan, pelaksanaan dan evaluasi intervensi kesehatan gigi
dan mulut yang hemat biaya dengan target anak-anak sekolah.
Intervensi harus dipilih sesuai potensi yang dimiliki tiap anak  dalam
upaya mencegah penyakit mulut, mengontrol faktor risiko karies
dan meningkatkan kualitas hidup.  Disertasi ini difokuskan pada
karies gigi, salah satu penyakit yang paling sering dideriita oleh anak
usia sekolah tetapi sebenarnya dapat dicegah.
Empat seri penelitian dan satu artikel rekomendasi disajikan
dalam disertasi ini untuk mengetahui 1) hambatan atau kendala yang
dihadapi Puskesmas saat menjalankan program UKGS  2) pengaruh
UKGS pada tingkat karies gigi anak usia sekolah 3) dampak kinerja
SBDP pada kualitas hidup yang berhubungan dengan kesehatan
mulut hidup anak usia sekolah 4) manajemen karies berdasarkan
klasifikasi risiko sosiodental klasifikasi anak usia sekolah 5)
rekomendasi pencegahan karies menggunakan pendekatan
Sociodental Grup Risiko dalam UKGS
Bab 1 dari disertasi ini berisi latar belakang, diantaranya
gambaran sistem kesehatan Indonesia pada umumnya dan
kesehatan gigi dan mulut pada khususnya, termasuk tentang UKGS.
Sistem kesehatan Indonesia merupakan kombinasi antara upaya
kesehatan publik dan swasta. Sektor kesehatan publik memiliki
peran penting dalam sistem kesehatan karena merupakan tolak ukur
dari upaya pemerintah pada sektor kesehatan. Puskesmas
merupakan pelayanan kesehatan publik yang penting, karena
merupakan jaringan terbesar pelayanan kesehatan primer di
Indonesia.
Kegiatan  Puskesmas dapat dibedakan menjadi dua bagian
yaitu kegiatan wajib dan penunjang termasuk UKGS. Ketersediaan
sumber daya di Puskesmas mempengaruhi berjalannya kegiatan-
kegiatan ini. Sejak tahun 2004, sistem kesehatan di Indonesia telah
bersifat desentralisasi dimana pemerintah provinsi dan kabupaten
ikut bertanggung jawab atas pelaksanaan kebijakan kesehatan dan
distribusi anggaran publik. Efek negatif dari pelaksanaan sistem
desentralisasi adalah adanya perbedaan (gap) yang besar antara
wilayah kaya dan miskin. Perbedaan kondisi dan pelayanan
Puskesmas antara kabupaten yang satu dengan yang lainnya terjadi
karena masih lemahnya standarisasi dalam kebijakan dan adanya
perbedaan tingkat ekonomi.
Selama bertahun-tahun, Puskesmas telah menyediakan
pelayanan kesehatan  gigi untuk anak-anak usia sekolah melalui
UKGS, sebagai bagian dari strategi nasional untuk kesehatan sekolah.
Tujuan utama dari UKGS adalah untuk meningkatkan kesehatan gigi
anak sekolah melalui promosi kesehatan dan pencegahan penyakit.
Kegiatan UKGS pada umumnya adalah pemeriksaan (screening)
tahunan anak-anak, penyuluhan kesehatan gigi dan sikat gigi masal
di sekolah diawasi oleh guru yang telah dilatih pihak Puskesmas.
Anak-anak yang terindikasi positif memiliki lesi karies saat
pemeriksaan akan dirujuk ke Puskesmas untuk mendapatkan
perawatan. Namun demikian, saat ini tren karies pada anak-anak
usia dua belas tahun di Indonesia cenderung meningkat dan
dikategorikan cukup tinggi. Beberapa faktor kompleks berpengaruh
pada kondisi ini termasuk adanya kendala pada proses operasional
UKGS, perbedaan karakteristik sosial serta perilaku kesehatan anak-
anak.
Dewasa ini, telah banyak penelitian dilakukan untuk
mengembangkan model kesehatan berkaitan dengan kebutuhan
pelayanan menggunakan indikator kualitas hidup terkait kesehatan
gigi dan mulut (oral health-related quality of life (OHRQoL)).
Indikator ini dimaksudkan untuk memperkuat dan mendukung
upaya kesehatan yang berorientasi pada kesehatan dan
mempromosikan upaya pencegahan. Konsep ini menjadi sebuah
tantangan untuk menerapkan strategi intervensi karies pada anak-
anak melalui program UKGS dengan menerapkan konsep kebutuhan
kesehatan dan tidak semata-mata intervensi kuratif.
Bab 2 berisi  tentang konteks dan pengalaman petugas
kesehatan gigi Puskesmas dalam menjalankan UKGS. Penelitian ini
bertujuan untuk mendapatkan gambaran tentang kendala utama
dalam mengelola UKGS. Laporan tahunan kegiatan UKGS selama dua
tahun terakhir menjadi dasar untuk melihat proses kerja dan
kemungkinan hambatan pelaksanaan program. Laporan UKGS
ditinjau dari empat kategori prosedur: 1) sumber daya dan logistik,
termasuk sumber daya manusia, anggaran, bahan dan fasilitas; 2)
perencanaan kegiatan, termasuk analisis situasi daerah berdasarkan
data epidemiologi, rumusan masalah, solusi masalah dan distribusi
sumber daya; 3) pencapaian target; dan 4) monitoring dan evaluasi.
Masalah yang muncul dari empat tema ini menjadi dasar wawancara
mendalam untuk memperoleh informasi tentang tantangan
pelaksanaan UKGS di Puskesmas. Penelitian dilakukan dengan
metode kualitatif dengan melibatkan responden 16 dokter gigi dan
25 perawat gigi yang bekerja di Puskesmas.
Hasil dari penelitian ini menggambarkan adanya
keterbatasan anggaran untuk melaksanakan kegiatan. Masalah lain
adalah rasio antara dokter gigi dan perawat gigi dibawah standar
nasional. Kurangnya keterampilan dan pengetahuan tentang
manajemen program diidentifikasi sebagai kendala oleh reponden.
Bahan untuk pelayanan gigi di Puskesmas sebagian besar untuk
pengobatan kuratif sedangkan bahan untuk tindakan pencegahan
sangat jarang tersedia. Hal ini menyebabkan adanya kecenderungan
dari petugas kesehatan gigi untuk selalu melakukan kegiatan kuratif
di UKGS yang diduga menjadi salah satu penyebab meningkatnya
karies dan menjadi hambatan paling signifikan pada upaya
pengurangan angka karies pada anak-anak. Faktor sosial,
kemiskinan dan kesulitan transportasi menjadi kendala anak-anak
untuk datang ke Puskesmas memenuhi rujukan. Temuan ini
menunjukkan perlunya mengoptimalkan semua sumber daya yang
ada dan menerapkan pelayanan yang efisien, karena mengharapkan
sumber daya yang lebih besar dari Dinas Kesehatan Kabupaten
merupakan hal yang tidak realistis.
Bab 3 mengevaluasi kinerja UKGS pada upaya untuk
mengontrol karies anak usia 12 tahun di Propinsi Yogyakarta, dengan
mempertimbangkan pengaruh sosiodemografi dan perilaku
kesehatan gigi(survei cross-sectional). Empat Puskesmas dipilih
berdasarkan kategori kinerja yaitu kinerja yang baik dan kurang baik
di daerah perkotaan dan pedesaan. Karies dinilai menggunakan
kriteria WHO, sementara data perilaku dan faktor sosiodemografi
dikumpulkan menggunakan kuesioner.
Sebagian besar anak-anak ini memiliki lesi karies yang belum
dirawat, dan sayangnya menjadi proporsi terbesar dari angka
pengalaman karies, baik di UKGS yang berkinerja baik maupun
kurang baik. Anak-anak yang tercakup dalam UKGS berkinerja baik
memiliki pengalaman karies lebih rendah daripada anak-anak dari
UKGS yang berkinerja kurang baik. Hasil analisis jalur menunjukkan
bahwa lokasi tempat tinggal berhubungan langsung secara signifikan
dengan angka pengalaman karies. Kinerja UKGS yang baik secara
signifikan berhubungan dengan perilaku kesehatan mulut yang baik
pula. Namun, pada saat yang sama, karakteristik sosiodemografi
anak-anak juga mempengaruhi perilaku mereka. Berkaitan dengan
hasil studi ini, penting untuk merefleksikan strategi pelaksanaan
UKGS. Strategi yang menekankan pada skrining dan rujukan untuk
perawatan kuratif tidak akan menghasilkan kesehatan mulut yang
lebih baik dan kurang berhasil dalam meningkatkan pemanfaatan
layanan kesehatan gigi.
Untuk mendapatkan pemahaman yang lebih luas tentang
konsekuensi dari kinerja UKGS, Bab 4 membahas tentang perbedaan
hasil kinerja UKGS di luar indikator klinis. Indikator yang digunakan
yaitu kualitas hidup yang berkaitan dengan kesehatan gigi dan mulut
(Oral health-related quality of life/OHRQoL) dengan
mempertimbangkan pengaruh karies dan faktor sosiodemografi.
Survei cross-sectional dilakukan pada sampel yang sama dengan Bab
3 (1906 anak-anak berusia dua belas tahun). Karies dinilai
menggunakan kriteria WHO. Data OHRQoL dan faktor
sosiodemografi diperoleh melalui wawancara dengan anak-anak.
OHRQoL diukur berdasarkan dampak dari tingkat intensitas penyakit
menggunakan indikator Condition-Specific Child Oral Impact on Daily
Performances (CS-Child-OIDP). Hasil penelitian menunjukkan bahwa
sebagian besar anak-anak merasakan dampak karies yang
rendah/sangat rendah  pada kehidupan sehari-hari. Hasil analisis
menunjukkan bahwa kinerja UKGS dan tempat tinggal adalah
prediktor yang signifikan secara statistik terhadap OHRQoL. Dari
kedua variabel tersebut, kinerja UKGS adalah yang prediktor yang
terkuat. Temuan ini menunjukkan bahwa UKGS yang dilakukan
dengan baik dapat meningkatkan kesadaran kesehatan gigi dan
mulut. Secara umum, ada kemungkinan bahwa kegiatan rutin UKGS
yang dilakukan secara efektif dapat memberikan efek psikologis
positif pada diri anak-anak, karena mereka akan memiliki kedekatan
dengan petugas kesehatan.
Bab 5 adalah hasil dari uji awal pendekatan Sociodental Risk
Group (SRG), yang terdiri dari kebutuhan normatif karies yang belum
dirawat ( Normative Need -NN), kebutuhan yang timbul akibat
adanya dampak penyakit gigi (Impact Related Neeed -IRN) dan
kebutuhan yang terkait kecenderungan perilaku (Propensity related
need - PRN). Penelitian ini bertujuan untuk meneliti apakah
mengelompokkan anak-anak dengan SRGs dapat membantu
perbaikan strategi UKGS. Variabel karakteristik sosiodemografi
dianalisis untuk memberikan pemahaman konteks psikososial.
Komponen karies lain (gigi hilang karena karies dan gigi karies yang
sudah ditambal) dieksplorasi sebagai indikator tambahan.
Pendekatan SRG merupakan modifikasi dari pendekatan sosiodental,
yang secara eksplisit mencakup dampak karies pada kehidupan
sehari-hari. Delapan kelompok dapat diidentifikasi dengan SRG yang
dapat membedakan kebutuhan perawatan. Kelompok SRG juga
digunakan untuk membedakan risiko berkembangnya karies,
didasarkan pada jumlah karies yang belum dirawat (DT), dampak
karies (diukur dengan CS-OIDP) dan perilaku kesehatan gigi.
Kuesioner variabel sosiodemografi digunakan untuk lebih memahami
karakteristik anak pada masing-masing kelompok SRG.
Penelitian ini menggunakan data hasil survei cross sectional
pada 1.906 anak-anak berusia dua belas di Provinsi Yogyakarta. Hasil
penelitian menunjukkan bahwa DMFT meningkat dari kelompok 1
sampai 8.  Tingginya angka DMFT berkaitan  dengan dampak
intensitas karies yang lebih besar dan perilaku kesehatan gigi yang
lebih buruk. Dampak karies pada kehidupan sehari-hari tampaknya
memainkan peran tersendiri dalam penilaian risiko karies; misalnya,
beberapa anak dengan kecenderungan perilaku kesehatan gigi yang
buruk justru tidak menunjukkan dampak dari penyakit karies yang
dimiliki. Hal Ini bisa menjadi tanda bahwa perilaku kesehatan gigi
bersumber dari motivasi intrinsik. Namun, karakteristik
sociodemografi dapat memodifikasi risiko terjadinya karies pada
suatu kelompok. Hasil penelitian ini menunjukkan bahwa
dibandingkan dengan pengobatan kuratif standar, pendekatan SRG
memberikan kesempatan untuk memberikan layanan kuratif dan
sekaligus preventif yang sesuai dengan kondisi anak-anak.
Bab 6 berisi rekomendasi untuk manajemen pengurangan
dan pencegahan karies berdasarkan SRGs yang memiliki potensi
intervensi UKGS berbiaya rendah. Penggunaan SRG melibatkan
kombinasi layanan yang komprehensif termasuk promosi
pencegahan berdasarkan tingkat intervensi tindakan (sederhana,
sedang dan ekstensif). Protokol yang diusulkan didasarkan pada
prinsip Minimal Intervention Dentistry (MID). Intervensi sederhana
(program dasar) berisikan pendidikan kesehatan gigi yang bertujuan
untuk mempertahankan atau menstabilkan perilaku kesehatan gigi
yang baik. Intervensi ini direkomendasikan untuk kelompok anak
berisiko rendah.  Intervensi sedang (moderat) dilakukan dengan
menggabungkan program dasar dengan pelayanan kuratif standar;
ditujukan untuk kelompok anak yang memiliki risiko karies sedang.
Intervensi ekstensif menggabungkan program dasar dengan program
moderate atau paliatif direkomendasikan untuk anak-anak berisiko
tinggi karies. Untuk dua kelompok terakhir, IRN digunakan sebagai
pedoman dalam memberikan pendidikan kesehatan gigi. Selain itu,
IRN juga digunakan sebagai evaluasi OHRQoL setelah intervensi.
Pada akhirnya, dengan membedakan tingkat intervensi, diharapkan
terjadi perubahan dalam pelaksanaan UKGS dari berorientasi kuratif
menjadi preventif.
Perencanaan dan evaluasi tahunan UKGS menjadi hal yang
penting untuk memberikan gambaran akan faktor risiko dan
kebutuhan perawatan yang tentunya diharapkan menuju pada status
kesehatan yang lebih baik dari waktu ke waktu. Diferensiasi dan
orientasi pada upaya pencegahan (termasuk pencegahan sekunder)
memungkinkan adanya serangkaian tindakan pencegahan yang
berdampak pada efektifitas biaya pelaksanaan UKGS. Keadaan ini
juga memungkinkan adanya peningkatan kesehatan gigi dan mulut
pada anak-anak target UKGS tanpa harus ada peningkatan
kebutuhan akan sumber daya untuk keberlangsungan program.
Bab 7 merangkum dan membahas hasil penelitian secara
keseluruhan. Ada peluang untuk meningkatkan peran UKGS dalam
mengontrol tingkat karies pada anak-anak dengan melaksanakan
intervensi preventif yang memiliki sifat cost-effective. Pendekatan
dengan SRG dikembangkan sebagai panduan perencanaan strategi
intervensi berdasar akan kebutuhan perawatan gigi. Namun perlu
dipertimbangkan bahwa beberapa karakteristik sociodemografi
dapat mempengaruhi risiko akan karies. Pendekatan SRG
memungkinkan tenaga kesehatan gigi untuk lebih fokus pada faktor-
faktor penentu terjadinya karies yang menjadi dasar pertimbangan
kesesuaian perawatan.
Metode penelitian yang dilakukan untuk disertasi ini adalah
kualitatif dan kuantitatif. Penelitian kualitatif dilakukan dengan
wawancara mendalam yang sangat baik untuk mengeksplorasi suatu
fenomena secara rinci. Namun, perlu digarisbawahi bahwa penelitian
kualitatif memiliki kelemahan dalam hal generalisasi sehingga hasil
penelitian ini lebih bersifat sebagai indikasi akan adanya kekurangan
dalam pelaksanaan program UKGS yang perlu untuk  segera
ditangani. Penelitian cross-sectional kuantitatif digunakan untuk
melihat peran UKGS baik dalam mengendalikan karies dan
pengaruhnya terhadap OHRQoL. Kelemahan dari metode metode
sampling yang digunakan pada penelitian ini dapat membatasi
kemampuan generalisasi dari hasil, namun dapat menjadi dasar yang
berguna untuk penelitian selanjutnya.
Dapat disimpulkan berdasarkan disertasi ini bahwa
pelaksanaan UKGS yang komprehensif dengan mempertimbangkan
faktor klinis dan non klinis dapat menjadi dasar untuk peningkatan
strategi program. Perlu dicatat bahwa pada tahun 2014 pemerintah
Indonesia menerapkan sistem jaminan kesehatan nasional yang
membuat pelayanan kesehatan di Puskesmas menjadi bebas biaya.
Sejalan dengan hasl tersebut diharapkan bahwa penguatan program
UKGS akan meningkatkan utilisasi (pemanfaatan) sarana pelayanan
kesehatan gigi di Puskesmas oleh anak-anak usia sekolah yang
menjadi target program.
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